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\BSrKA(  I OI  DISSKKI  \ IION 


An  F\amination  of  the  Manpower  and  l’ei>onnel 
Implications  I'merging  Irom  the  Instiuetional 
L'se  of  Computers  h\  the  Military  Sei'iec' 

I he  mililary  serMces  ha\c  been  de\elopin{t  wa>»  ot  UMiit;  the  eumpuiei  lo  ('M'I  hi 
ihe  training  of  their  personnel  since  IfSa  By  the  miil-l*^hON  ilie  Ic.iMbiliu  ot  compu- 
ter-supported instruction  was  accepted,  yet  considerable  iesim(i  is  siill  needed  to  es- 
tablish its  cost-effectiveness. 

The  increased  use  of  computer-based  instruction  will  base  .1  signilicaiu  elleei  on  the 
human  side  of  the  .Army  -its  manpower  and  personnel  sssienis.  Certainly,  user  .11- 
titudes  toward  computer  systems  will  havea  telling  etiect  on  the  implementing  ot  these 
systems. 

The  impact  of  computer-based  instruction  on  mililary  manpower  and  personnel 
management  was  examined,  focusing  on  the  cross-functional  dimensions  ot  inlorma- 
tion  technology  and  personnel  management  The  primary  data  were  collected  hv  1 1 ) 
gaihenng  statistical  data  at  3b  military  training  and  education  installations  ihai  use 
computers  for  instructional  purposes.  (21  conducting  personal  inters lews  with  42 
selected  staff  officials  using  a structured  interview  guide,  and  (3)  administering  a 
questiesnnairr  to  409  instructor  personnel  at  21  military  installations. 

The  data  from  the  statistical  survey  presented  the  most  .lecurale  assessment  ih.ii  has 
been  made  of  the  progress  of  the  military  services  toward  greater  instruetion.il  com- 
puter use.  Measurements  of  the  extent  e>f  computer  u.se  revealed  ihal  the  .\rmv  lead- 
the  other  services  in  four  of  the  five  areas  measured 

Data  from  the  staff  interviews  and  the  instructor  quesiionnaiio  were  used  in  a eoni- 
plcmenlary  manner  to  produce  the  other  findings  Die  responses  to  these  two  Mineys 
indicated  that  some  form  of  computer-based  training  isexpeeted  to  be  prevalent  in  tlie 
1980s.  The  driving  forces  that  might  cause  a significant  slutt  toward  increased  use  ot 
computers  are  cosl-effeclivcness.  belter  job  performance,  and  even  higher  siudem 
achievement.  In  contrast,  it  was  found  Ihal  the  barriers  to  eoinpulci -based  msuiieiion 
are  thought  to  be  the  high  conversion  costs,  the  lack  ot  a clear  decision  to  implemeni 
such  systems  now.  and  a resistant  organirational  climate 

It  was  determined  from  the  research  that  military  sliidenis  are  luvorably  disposed 
toward  cvvmpuier-based  training.  It  was  found  that  insiruciional  computer  use  reduces 
training  time  by  about  33  percent  by  virtue  of  its  self-paced  nature  and  the  constriction 
of  lesson  material  as  conventional  lesson  plans  are  reorienied  and  converted  10  the 
computer. 

Military  instructors' altitudes  toward  computer-based  msiriiction  wore  lound  to  be 
ptisilive.  the  instructor  for  compuier-siipported  courses  will  take  'in  .1  new  role  and 
will  teach  in  a diflerent  manner  m the  luiiire  As  the  computer  perlorms  the  more  rou- 
tine instructional  tasks,  the  instructor  is  tree  to  work  with  siudenisas  uitor.  counselor, 
and  motivator  on  a one-to-one  basis  With  the  applicaiiim  ot  iiiaeliines  compu- 
ters—the  instructional  process  is  less  labor  intensive,  and  tewei  insiriictors  .ire 
needed. 

On  the  basis  of  ihe  research,  it  veas  determined  that  Ihe  inirodueiion  ot  eoinpuler'- 
into  insiruciional  programs  necessitates  changes  in  the  organi/ationul  Mruelure  ot  the 
training  systems  Faculty  members  will  require  less  control  because  they  will  be 
respondmg  to  individual  students’  demands.  This  new  breed  ol  mstriietor  will  reqtme 
special  personnel  management  practices  to  insure  optimum  use  ol  costly  and  scarce 
resources.  For  proper  management  of  these  instructors,  they  should  be  idemitied  by  a 
unique  skill  ideminer.  Further,  it  was  established  by  the  reseaieh  data  that  present  in- 
structor performance  standaids  and  staffing  enlen.i  will  no  longer  beappin.ible  wli  n 
the  mililarv  services  change  to  greater  use  ol  tompuler-b.ised  insimeiion.il  wnU-ih 

The  research  data  supports  the  conclusion  Ihal  there  is  a iieiul  cowaid  nioie  len 
Irali/ation  of  training  management  at  all  levels  Irom  the  Vimv  'v  iraimiig  eoniin.ind  lo 
the  Department  ol  IVlense  Ihe  eenirali/alion  ol  aeliviiies  within  the  Ainu  Ir.ime- 
work  IS  dominated  by  the  /eat  with  which  the  -Xrmy's  I lainiiig  and  Doetiine  ( om- 
inand  is  moving  10  ch.inge  \rniv  ir.iining  bv  the  inliision  ot  modem  iiuimitioii.il 
lechnv’logy  foncurrcnily . .tenon  u iindeiway  lo  transfer  the  inslruelion.il  evperiue  ot 
Ihe  Army  schools  lo  bcnelit  the  iijining  o(  individuals  .it  ilie  post  level  I he  Depait- 
ment  of  Defense  has  become  actively  involved  in  llie  imlilaiy  seiviees'  ii.oning 
programs,  which  has  brought  aboiii  the  consolidation  ol  many  training  .leliviiies  I hu 
increased  cooperation  between  the  military  services  has  lesulled  in  a saving  ol  millions 
of  dollars  in  the  past  few  y ears 
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INTRODUCTION 

Backpiround 

Manpower  has  become  the  largest  single  item  in  the  defense  budget, 

accounting  for  56  percent  of  all  defense  spending  (see  fig.  l).^  The  shift 

to  an  all-volunteer  force,  together  with  inflation,  has  doubled  average 

military  pay  and  benefits  over  the  last  eight  years.  At  the  same  time, 

the  size  of  the  force  itself  has  been  reduced  by  more  than  one-third  (see 

fig.  2).  More  than  ever  before,  military  managers  are  under  pressure  to 

use  personnel  effectively,  especially  at  a time  when  aptitude  levels  of 

2 

personnel  available  for  many  critical  jobs  are  declining.  The  all- 
volunteer force,  by  its  nature,  embraces  a wide  range  of  aptitudes, 
interests,  and  motivations.  The  zero-draft  is  making  the  American  service- 
man more  "average"  in  the  sense  that  more  people  coming  into  the  military 
belong  to  the  middle  range  of  mental  ability.  This  range  of  mental 
ability  usually  indicates  an  associated  decline  in  the  education  level  of 
military  manpower.  Consequently,  the  military  services  will  need  to 
bridge  the  education  gap  so  that  the  enlistee  can  become  an  effective  member 

^The  percentage  figure  includes:  basic,  special,  and  retired 

military  pay;  civilian  pay;  family  housing;  and  purchases.  Elliot  L. 
Richardson,  Statement  of  the  Secretyy  of  Defense  before  the  House  Armed 
Services  Committee  on  the  FY  197^-78  Program,  Washington,  D.C. , 10  April 

1973,  p.  93. 

2 

Glenn  L.  Bryan,  "Manpower  and  Personnel  Systems  Research 
Identifies  Adverse  Factors  Affecting  Perfo'mance , " Defense  Management 
Journal , January  197^,  p.  39. 
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Fig.  1.  Manpower  costs  as  a percentage  of  total  defense  costs 

SOURCE:  Elliot  L.  Richardson,  Statement  of  the  Secretary  of  Defense 

before  the  House  Armed  Services  Committee  on  the  FY  197^  Budget  and 
FY  1974-78  Program  (Washington,  D.C. , 10  April  1973),  p.  97. 
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Fig.  2.  Military  personnel  and  average  active-duty  pay 

SOURCE:  "Nation's  First  $300  Billion  Budget  Is  Almost  Conciliatory," 

Washington  Post , 5 February  197^,  p.  AlO. 
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of  the  defense  team.  In  1970  the  Blue  Ribbon  Defense  Panel,  pointing  to 

the  need  for  higher  levels  of  education  and  skill  to  match  advances  in 

weapon  technology,  indicated  that 

the  Armed  Forces  must  direct  a major  part  of  their  efforts  to 
training,  education,  and  development  of  their  personnel.  This 
means  training  for  the  parade  of  short-term  personnel  flowing 
in  and  out  of  the  services  and  continuous  education  and 
development  for  the  career  prof ess ionals. ^ 

DoD  Education  and  Training 

Every  year  the  Department  of  Defense  (DoD)  trains  1.8  million 

2 

people  at  a cost  of  $6.6  billion.  At  any  given  time,  20  percent  of  the 

department's  total  manpower  is  undergoing  some  kind  of  training."  While 

not  as  large  as  in  recent  years,  these  are  still  impressive  figures, 

providing  some  notion  of  the  magnitude  of  the  task. 

Instructional  programs  can  teach  a student  how  to  do  exactly  what 

his  job  requires — avoiding  both  overtraining  and  undertraining.  Such 

programs  call  for  the  creative  use  of  modern  audiovisual  devices  and 
4 

self-paced,  individualized  instruction.  This  use  of  instructional 


Report  to  the  President  and  the  Secretary  of  Defense  on  the  Depart- 
ment of  Defense,  a report  by  the  Blue  Ribbon  Panel,  Gilbert  W.  Fitzhugh, 
Chairman  (Washington,  D.C.:  Government  Printing  Office,  1 July  1970),  p.  135* 

2 

Senator  William  Proxmire  subsequently  revealed  that  a General 
Accounting  Office  study  showed  that  the  FY  197^  training  and  education  costs 
would  be  at  least  $11  billion  because  crew  and  unit  training  costs  were  not 
included.  "Proxmire  Wants  Sharp  Cut  in  DoD  Training/Education  Costs," 
Defense/Space  Daily,  17  January  197^,  p-  92. 

^M.  Richard  Rose,  "Cost  Effective  Learning  in  the  Department  of 
Defense,"  paper  presented  at  the  Second  Symposium  on  Cost  Effective  Learning 
through  the  Application  of  Computer  Technology,  Washington,  D.C. , 21-22  Febru- 
ary 1973-  Dr.  Rose  held  the  position  of  Deputy  Assistant  Secretary  of 
Defense  for  Education  until  April  197^* 

^The  term  "self-paced"  refers  to  that  instructional  strategy  which 
allows  the  student  to  proceed  through  the  learning  situation  at  his  own 
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technology  will  free  the  instructor  from  his  role  as  a traditional 
lecturer  and  will  place  him  in  the  position  of  a problem-solving  manager 
of  instruction. 

The  military  services  are  implementing  new  training  strategies 

which  include  individualized  instruction,  modular  scheduling,  and  programmed 

audiovisual  presentations.^  They  are  integrating  all  aspects  of  computer 

managed  instruction  (CMI),  computer  assisted  instruction  (CAI),  and  other 

methods  of  computer  based  and  off-line,  individually  tailored  and  administered 
2 

instruction.  Dr.  M.  Richard  Rose  has  stated  that  "as  far  as  DoD  is  con- 
cerned, we  are  beyond  the  question  of  the  feasibility  of  using  computers 
in  training.  Our  goal  now  is  to  find  the  best  ways  of  implementing 
computerized  instruction."^  This  assessment,  that  the  military  services 


rate.  It  is  normally  contrasted  with  lock-step  instruction,  in  which  the 
students  proceed  together  at  some  predetermined  rate  or  within  a prescribed 
period  of  time.  Individualized  instruction  is  viewed  as  an  array  of 
patterns  of  instruction  which  meets,  within  limits,  the  goals,  aspirations, 
abilities,  and  needs  of  each  student. 

^The  military  services  are  the  U.S.  Army,  the  U.S.  Navy,  the  U.S. 

Air  Force,  the  U.S.  Marine  Corps,  and  the  U.S.  Coast  Guard.  For  the 
purposes  of  this  report,  the  term  "military  services"  refers  to  the  first 
four  of  the  services  mentioned  above.  U.S. , Department  of  Defense, 
Dictionary  of  Military  and  Associated  Terms  (Washington,  D.C.:  Government 

Printing  Office,  3 September  1972),  p.  212. 

2 

As  will  be  pointed  out  later  (see  below,  pp.  13-14),  CMI  and  CAI, 
though  generally  understood  in  the  field,  are  frequently  subject  to 
narrow  or  very  precise  definition.  Therefore,  a general  phrase,  such  as 
computer  based  training  or  instruction,  will  usually  be  used  in  this  report. 
Practitioners  have  coined  scores  of  CAI-type  phrases,  as  enumerated  in  a 
1971  report:  Alan  B.  Salisbury,  "Computers  and  Education:  Toward  Agreement 
on  Terminology,"  Educational  Technology,  September  1971,  pp.  35-^0. 

t, 

"Interview  with  Dr.  M.  Richard  Rose,  Deputy  Assistant  Secretary 
of  Defense  for  Education,  Department  of  Defense,  Washington,  D.C. , 

30  November  1973* 
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are  now  in  the  "how  to  do  it"  phase  of  computer  based  instruction,  is  a 
culmination  of  a tremendous  amount  of  work  and  millions  of  dollars  of 
effort  contributed  by  the  civilian,  industrial,  and  military  sectors  of 
this  nation.  As  far  back  as  i960,  the  University  of  Illinois  began  the 
development  of  its  computer  based  teaching  system.^  The  Air  Force  was 
using  computers  in  its  training  long  before  then.  In  197^,  the  Army  began 
installing  a multimillion-dollar  prototype  computerized  training  system 
for  use  in  its  branch  schools.  The  plan  is  to  test  the  system  at  one 
school  and,  if  the  results  are  favorable,  expand  computer  use  throughout 
the  Army's  school  system. 

The  advent  of  instructional  technology  will  have  a significant 

effect  on  the  human  side  of  the  Army — its  manpower  and  personnel  system. 

Certainly,  the  attitudes  of  people  toward  the  use  of  computer  systems 

will  have  a telling  effect  on  the  implementation  of  such  systems.  The  two 

principal  barriers  to  the  widespread  adoption  of  computerized  learning 

2 

have  been  identified  as  costliness  and  faculty  resistance.  For  example, 
in  a Princeton  study,  it  was  found  that  faculty  opposition  to  computer 
based  teaching  was  placed  as  follows: 

1.  High  cost 

2.  Fear  of  change 

3.  Ignorance  of  the  computer's  potential 

^D.  Albert  and  Donald  Bitzer,  Advances  in  Computer-Based  Education, 
Report  X-10  (Urbana,  111.:  University  of  Illinois,  July  I969),  p.  1. 

2 

Computer  assisted  training  studies  dating  as  far  back  as  the 
mid-1960s  have  consistently  found  that  the  cost  of  installation  has  been 
a major  obstacle  to  progress  in  the  field.  More  recently,  studies  have 
revealed  that  the  negative  attitude  of  teachers  and  professors  may  be 
equally  hampering. 
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4.  The  clash  of  values  arising  from  the  teacher's  feeling  that 

the  computer  will  deprive  him  of  highly  personal  relationships 
with  students! 

From  these  findings,  it  becomes  apparent  that  the  attitudes  of  people  will 
be  an  important  factor  in  the  acceptance  and  growth  of  the  use  of  computers 
in  military  education  and  training.  The  attitudes  of  three  groups  of 
people  are  involved — the  military  student,  the  faculty,  and  the  staff. 

It  is  anticipated  that,  with  the  introduction  of  computer  assisted  instruc- 
tion (CAI)  into  the  Army  school  system,  the  climate  and  structure  of  the 

2 

instructional  facility  will  change  in  unsuspected  ways.  At  branch  schools 
there  are  questions  of  acceptance  and  effectiveness  when  compared  to  con- 
ventional instruction.^  For  example,  will  the  post-Vietnam  enlistee  of 
the  modern  volunteer  Army  readily  adapt  to  receiving  some  of  his  training 
at  a computer  terminal,  or  will  he  demand  it?  Will  the  personnel  assign- 
ment system  be  responsive  and  issue  prompt  reassignment  instructions  so 
as  to  capitalize  on  potential  manpower  savings  resulting  from  computerized 
training  systems?  Traditionally,  an  assignment  as  an  instructor  at  a 


Ernesto  J.  Anastasio  and  Judith  S.  Morgan,  Factors  Inhibiting  the 
Use  of  Computers  in  Instruction  (Princeton,  N.J.:  Interuniversity  Comrauni- 

cations  Council,  Inc.,  1972),  pp.  35-36. 

2 

The  Army  school  system  is  second  in  importance  only  to  the  troop 
units  that  represent  the  fighting  strength  of  the  United  States  Army. 

This  school  system  provides  individual  military  education  for  all  Army 
personnel.  Its  mission  is  to  prepare  individuals  of  the  Army  components 
to  perform  duties  required  in  war  or  peace,  to  support  training  research, 
to  participate  in  the  formulation  of  military  doctrine,  and  to  promote 
the  highest  standards  of  professional  military  competence.  U.S. , Department 
of  the  Army,  Military  Education  and  Training,  AR  351-1  (Washington,  D.C.: 
Government  Printing  Office,  7 January  19?4),  p.  2-1. 

^A  branch  school  is  an  Army  school  which  conducts  career  and  non- 
career courses  designed  to  provide  professional  and  technical  skills 
required  by  individuals  for  duty  in  one  of  the  branches  of  the  Army. 

There  are  eighteen  branch  schools.  Ibid. , p.  1-2. 
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branch  school  has  carried  prestige.  The  opportunity  for  face-to-face 
contact  with  hundreds  of  students — both  officers  and  enlisted  personnel — 
as  well  as  the  opportunity  for  expanding  one's  knowledge  through  teaching 
may  be  jeopardized  by  widespread  use  of  computers  in  the  classroom.  The 
staff  and  administrators  will  face  a new  kind  of  staffing  problem. 

Instead  of  instructing,  individuals  assigned  to  branch  schools  may  be 
required  to  serve  as  proctors  and  tutors  for  computer  instructed  classes. 
Consequently,  the  professional  capabilities  of  the  faculty  may  change  from 
those  of  platform  instructor  to  those  of  instructor-programmer.  Another 
dimension  which  will  generate  a host  of  new  manpower  and  personnel  problems 
will  be  the  need  for  computer  operators,  programmers,  and  technicians  to 
keep  the  system  operating — perhaps  around  the  clock,  seven  days  a week. 

All  of  these  changes  are  expected  to  have  considerable  impact  on 
the  Army  personnel  picture  of  the  1980s.  The  traditional  subjects  found 
in  the  study  of  military  personnel  management  may  take  on  new  dimensions 
when  modern  instructional  technology  becomes  established  in  the  training 
systems  of  the  military.  Therefore,  it  is  timely  to  examine  the  implica- 
tions of  computer  technology  for  military  personnel  management  functions 
and  to  analyze  the  significant  issues  that  will  emerge  shourd  computer 
technology  be  fully  utilized  in  the  future. 


Subject  Area 


'-V 

In  this  research  report,  the  impact  on  military  manpower  and 


personnel  management  as  a result  of  the  use  of  computers  in  military 


!l 


training  and  education  is  examined.  The  report  focuses  on  the  cross- 
functional  dimensions  of  information  technology  and  pTSonnel  management. 
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In  the  field  of  information  technology,  the  research  is  oriented  toward 
that  segment  generally  referred  to  as  instructional  technology.  It  implies 
a systems  approach  to  instruction  which  uses  a number  of  technologies  to 
make  learning  more  effective.  In  the  field  of  personnel  management,  the 
research  is  oriented  toward  the  training  aspects  affected  by  the  use  of 
instructional  technology.  Figure  5 illustrates  the  segmentation  in  these 
major  areas  of  study  as  the  focus  of  information  is  narrowed  to  the 
manpower  and  personnel  implications  of  computer  use  in  Army  training. 
Preliminary  to  the  impact  assessment  of  computer  use,  an  analysis  is 
presented  of  training  strategies  available  to  the  military,  and  an  evalu- 
ation is  made  of  the  progress  of  the  military  services  in  developing 
computer  based  instruction.  In  addition,  an  examination  is  made  of  the 
outlook  for  the  future  use  of  computer  technology  in  Army  training. 

Statement  of  the  fiesearch  Question 
and  Subsidiary  Questions 

The  objective  of  the  report  is  to  respond  to  tne  following  primary 
research  question: 

What  are  the  manpower  and  personnel  implications  that  emerge  in 
the  military  services  upon  changing  to  computer  based  training 
systems  in  the  1980s? 

The  primary  research  question  suggests  the  following  six 
subsidiary  questions  believed  to  be  most  crucial  to  the  proposed 
research: 

1.  What  care  the  alternative  training  strategies  available  to  tlie 
military  services  for  the  1980s? 

?.  Wliat  progress  has  been  made  by  the  military  services  toward 
the  integration  of  computers  in  the  instructional  process? 

5.  What  are  the  prospects  for  the  adaptation  of  computer  technology 
to  the  Army  training  system  in  the  1980s? 


jrement 


Procu ^ 

MANPOWER/PERSONNEL 
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Separation  Retirement  / 


Fig.  3.  Diagrams  showing  the  narrowing  of  the  research  from 
three  broad  areas  to  the  more  specific  aspects  of  training, 
computers,  and  Army  manpower  and  personnel  management 
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What  impact  will  the  instructional  use  of  computers  by  the 
Army  have  on  the  administration  of  student  personnel? 

5.  What  manpower  and  personnel  management  considerations  will  arise 
in  faculty  staffing,  should  computers  become  a significant  part 
of  the  Army's  training  process? 

6.  What  manpower  and  personnel  issues  will  emerge  at  top  management 
levels  as  computer  technology  is  integrated  into  the  training 
establishment? 


Significance  of  the  Research 

Computers  have  been  in  use  by  the  Army  for  more  than  a quarter  of 

a century.^  Since  195^*  the  military  services  have  been  developing  ways 

2 

of  using  the  computer  to  assist  in  the  training  of  their  personnel.  By 
*he  mid-1960s,  the  feasibility  of  computer  assisted  instruction  had  been 
accepted;  yet,  considerable  testing  was  still  needed  to  establish  cost- 
effectiveness.  The  military  services  began  to  publish  reports  describing 
their  applications  and  covered  such  areas  as  costs,  benefits,  and  student 
achievements  and  attitudes. 

The  initial  research  for  this  report  revealed  that  the  military 
services  had  made  no  cross-servict  comparisons.  Further,  they  have  concen- 
trated their  study  of  the  computer  based  training  process  on  only  two  of 
its  four  basic  components — the  computer  system  and  the  student.  Almost 


The  ENIAC  computer  was  built  at  the  University  of  Pennsylvania 
for  the  Ballistics  Research  Laboratory  of  the  Army  Ordnance  Department. 

It  was  completed  in  19^5  and  was  used  to  solve  differential  equations  in 
calculating  trajectories  of  bombs  and  shells  until  1956,  when  it  was  trans- 
ferred to  the  Smithsonian  Institution.  Joseph  F.  Kelly,  Computerized 
Management  Information  Systems  (New  York:  Macmillan  Publishing  Co. , 

1970;,  p.  26. 

2 

The  SAGE  system  was  the  first  computer  driven  training  system. 

It  trained  operators  in  air  defense  intercept  procedures  using  over  a 
thousand  realistic  simulations.  H.  M.  Parsons,  Development  and  Installation 
of  a System  Training  Program:  The  SAGE  ECCM  Model  (Santa  Monica,  Calif.: 
Sys^'ems  Development  Corporation,  28  September  1 ''6(  ) , p . h. 


totally  ignored  were  the  two  important  components  that  have  the  deciding 
influence  over  change  in  the  instructional  process — the  faculty  and  the 
staff. 

This  report  is  the  first  step  toward  closing  this  gap  in  the 
research  by  presenting  the  faculty  and  staff  views  of  these  four  components. 
The  human  components  of  these  computer  systems  possess  unique  motivations 
and  reflect  attitudes  which  are  crucial  to  the  continued  development  of 
this  field.  The  research  for  this  report  included  all  four  of  the  compo- 
nents and  solicited,  for  the  first  time,  the  ideas,  sentiments,  and 
attitudes  of  the  service  school  faculty  and  staff  personnel  with  regard  to 
(l)  the  computer  systems,  (2)  the  students,  (3)  the  faculty,  and  (4)  the 
staff. 

The  primary  data  for  this  report  was  collected  by  (l)  conducting 
personal  interviews  of  staff  personnel  with  the  use  of  a structured 
interview  guide,  (2)  administering  a questionnaire  to  instructor  personnel, 
and  (3)  gathering  statistical  data  at  every  training  and  education  installa- 
tion in  the  military  services  using  the  computer  for  instructional 
purposes. 

To  shsirpen  the  focus,  the  research  was  designed  to  examine  the 
manpower  and  personnel  implications  of  this  new  application  of  information 
technology  in  each  of  the  four  component  areas.  Thus,  this  report  is 
intended  to  describe  the  effects  of  instructional  computer  use  so  that 
military  managers,  from  the  organizational  levels  of  service  schools  to 
the  Department  of  Defense,  may  gain  greater  insight  and  understanding  of 
this  dynamic  field.  Notwithstanding  the  focus  on  military  applications 
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of  computers,  the  scope  of  the  report  is  sufficiently  broad  to  make  it 
of  value  to  scholai-s  and  practitioners  in  the  training  and  education 

environment.  ji 

Definition  of  Terms 

The  following  terms  are  defined  at  the  outset  to  facilitate 
precise  communication,  while  other  terms  are  defined  as  used. 

Training  and  education.  The  term  "training"  generally  refers  to 
instruction  in  military  subjects  either  at  a basic  level,  as  in  recruit 
training,  or  in  a military  specialty,  such  as  pilot  training.  The  term  ji 

"education"  has  a broader  connotation  and  generally  refers  to  the  study  of 
more  advanced  subjects  or  of  military  subjects  that  apply  to  an  entire 
service  or  to  the  whole  field  of  national  security.^  The  term  "training" 
is  used  in  this  report  to  refer  collectively  to  individual  training  and 
military  education  as  a whole. 

Individual  training.  The  term  "individual  training"  includes  all 

formal  military  and  technical  training,  including  professional  education, 

conducted  under  centralized  control,  generally  under  the  supervision  of 

2 

a service  training  command  or  similar  organization. 

Crew  and  cnit  training.  Crew  and  unit  training  consists  of  units 
which  provide  training  to  or  evaluation  of  organized  crews  and  units  for 
the  performance  of  a specific  mission.  This  training  is  direct  and 
operational  in  nature.  It  provides  the  necessary  link  between  the 

^U.S. , Department  of  Defense,  Military  Manpower  Training  Report  for 
FY  1975  (Washington,  D.C. : Government  Printing  Office,  March  197^+)  , p.  I-^> 

^Ibid. , p.  II-2. 
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specialized,  centrally  managed  training  activities  that  provide  individuals 

with  the  basic  skills  to  do  a job  and  the  operational  units  themselves.^ 

This  report  is  focused  on  individual  training,  but  reference  is  made  to 

the  application  of  computers  to  unit  training. 

Computer  assisted  instruction.  The  acronym  CAI  is  frequently  used 

for  computer  assisted  instruction,  but  it  lacks  a commonly  accepted 

definition.  The  following  definition  most  accurately  conveys  the  meaning 

of  this  acronym  as  used  in  this  report:  Computer  assisted  instruction  (CAI) 

is  a man-machine  interaction  in  which  a multimedia  teaching  function  is 

accomplished  by  a computer  system.  The  student  is  provided  lesson  material, 

and  the  computer  serves  as  the  instructor  using  instructional  material  and 

2 

the  teaching  logic  which  is  stored  in  the  computer  memory. 

Two  other  acronyms  have  meanings  similar  to  CAI.  One  is  CMI,  and 
the  other  CTS.  The  following  definitions  demonstrate  their  more  precise 


meanings. 

Computer  managed  instruction.  Computer  managed  instruction  (CMI) 
is  the  use  of  the  computer  as  the  classroom  management  tool.  In  this  mode. 


the  computer  is  used  to  grade  tests,  prescribe  lessons  to  be  studied, 
designate  media  to  be  used,  schedule  equipment  and  media,  and  monitor 
student  progress.^ 

U.S. , Department  of  Defense,  Manpower  Requirements  Report  for 
FY  1975  (Washington,  D.C. : Government  Printing  Office,  February  197'-+), 

p.  VII-9. 

f 

Z 

The  immaturity  of  the  computer  based  instructional  field  is  evident 
from  the  lack  of  discipline  in  precisely  defining  ‘terms.  No  standard  or 
approved  definition  of  CAI  or  CMI  exists  today.  Therefore,  it  was  necessary 
to  develop  for  purposes  of  this  report  a generalized  definition  for  both  terms. 

^Ibid. 
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Computerized  training  system. 

A computerized  training  system  (CTS)  integrates  the  computer  into 
a totally  self-paced  training  system.  In  a CTS,  the  computer  serves 
as  a teaching  medium,  a surrogate  instructor,  a classroom  management 
tool,  as  well  as  performing  many  school  administrative  functions 
associated  with  training.^ 

Computer  based  training.  The  use  of  the  terms  CAI  and  CMI  tend 
to  cause  an  immediate  communication  problem;  therefore,  the  more  generalized 
terms  "computer  based  training"  and  "computer  supported  instruction"  are 
used  throughout  this  report. 


Research  Methodology 

As  might  be  expected  of  a field  that  is  scarcely  out  of  its 
infancy,  published  materials  on  instructional  computer  use  are  few  in 
number  and  not  readily  accessible.  Literature  surveys  conducted  early  in 
the  development  of  the  research  proposal  seemed  to  indicate  that  it  would 
be  necessary  to  draw  on  all  available  civilian  and  military  materials  to 
establish  the  literature  framework  for  the  report.  Thus,  it  was  felt  that 
the  research  design  should  include  some  form  of  staff  and  faculty  survey 
to  contribute  some  data  to  the  military  body  of  knowledge  in  instructional 
computer  use.  Gradually,  the  researcn  was  expanded  by  the  following: 

1.  Visits  to  the  military  staffs  in  the  Pentagon  and  nearby 
installations  to  probe  for  service  policy,  commitments  to 
technology  in  training,  training  philosophies,  and  points  of 
contact  throughout  their  service  who  were  personally  involved 
in  the  instructional  use  of  computers  ^ 
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D.  A.  Kimberlin,  A Preliminary  Instructional  Model  for  a Computer- 
ized Training  System,  an  interim  report,  CTS-TR-73-2  (Fort  Monmouth,  N.J.: 
U.S.  Army  Signal  Center  and  School,  July  1973) i P*  22. 


Not  counting  the  actual  survey  of  staff  personnel,  to  be, described 
subsequently,  more  than  260  personal  interviews  were  conducted  to  develop 
material  for  this  report. 
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2.  Telephonic  interviews  with  the  leading  researchers  and  prac- 
titioners in  the  field  as  a further  means  of  discovering 
material  and  developing  a keener  insight  into  plausible  research 
options  ^ 

3.  A literature  search  at  the  DoD  Documentation  Center  for  government- 
sponsored  or  conducted  studies  on  the  instructional  use  of 
computers.  Another  literature  search  was  accomplished  through 

the  DoD  Logistics  Studies  Information  Exchange^ 

After  ten  months  of  research,  sufficient  progress  had  been 
made  to  establish  the  basic  source  of  data  for  each  of  the  subsidiary 
research  questions.  By  this  time,  it  was  possible  to  establish  that  the 
study  could  be  almost  completely  supported  by  military  data,  with  minimal 
reference  to  civilian  applications. 

It  is  believed  that  all  military  studies  and  reports  on  computer 
supported  training  were  uncovered  by  the  literature  search.^  Gaps  in  the 
military  research  were  identified.  These  gaps  gave  confirmation  to  the 
notion  that  much  has  been  learned  about  the  computer  system  and  the 
student,  but  little  has  been  recorded  about  the  staff  and  faculty.  The 
research  revealed  that  at  least  twenty  military  activities  and  several 
hundred  instructors  were  currently  involved  in  computer  based  instruction. 


During  the  period  of  the  research,  telephonic  interviews  were 
held  with  more  than  290  civilian  and  military  personnel.  A selected 
number  of  these  interviews  are  listed  in  the  bibliography. 

2 

The  Documentation  Center  provided  a computer  listing  of  121  related 
studies,  papers,  and  reports.  The  Logistics  Exchange  listing  included  89 
references.  Many  of  the  entries  on  these  lists  were  dated,  classified,  or 
irrelevant.  However,  a number  of  useful  reports  were  later  obtained  in 
hard-copy  form  as  secondairy  source  material  for  the  report. 

^With  few  exceptions,  copies  of  all  applicable  military  studies 
on  instructional  computer  use  were  obtained  directly  from  the  source  or 
through  the  ICAF  library.  As  a means  of  highlighting  the  scarcity  of 
published  material  in  this  area,  all  of  the  documentation  of  the  services' 
research  into  the  instructional  use  of  computers  fits  easily  into  one 
standard,  four-drawer  file  cabinet. 
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It  was  reasoned,  then,  that  there  was  a wealth  of  expert  opinion  in  the 
field  to  help  fill  the  gaps  of  knowledge.  Thus,  it  was  believed  that  this 
report  would  gain  a true  note  of  authority  if  it  reflected  the  experience 
of  staff  and  faculty  personnel  working  on  a day-to-day  basis  with  instruc- 
tional computers.  Arrangements  were  made  to  visit  as  many  service 
installations  using  instructional  computers  as  possible. 

Research  in  the  field 

A series  of  questions  was  then  developed  which,  when  answered, 
would  fill  the  voids  of  the  research  design.  Some  of  the  questions 
required  discussion;  others  were  subject  to  objective  response.  In 
addition,  some  areas  applied  to  or  were  confined  to  the  scope  of  knowledge 
or  experience  of  only  one  of  the  components  of  interest — either  staff 
officer  or  instructor.  The  questions  were  thus  separated  and  used  as  the 
basis  for  the  development  of  two  survey  instruments  for  on-site  research. 
Through  preliminary  discussions  with  some  of  the  practitioners  in  the  field, 
it  was  determined  that  staff  data  would  be  collected  through  interviews, 
using  a structured  interview  guide  (see  appendix  A),  and  that  the  target 
group  should  be  limited  to  a few  staff  personnel  who  could  be  expected  to 
give  expert  opinion  in  the  areas  of  personnel,  instruction,  and  computer 
use.  The  questions  for  the  instructor  survey  were  designed  for  a self- 
administered  questionnaire  which  would  remain  anonymous  (see  appendix  B). 

The  staff  interview  guide  and  the  instructor  questionnaire  were  designed 
to  encourage  maximum  response  by  providing  space  on  half  of  each  page  for 
additional  comments.^ 

^Structuring  the  right-hand  half  of  the  page  for  comments  was 
probably  responsible  for  much  of  the  feedback  from  the  survey.  More  than 
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The  guide  and  questionnaire  were  initially  tested  at  the  Industrial 
College  of  the  Armed  Forces  (ICAF)  using  two  staff  officers  for  the  inter- 
views and  three  instructors  for  response  to  the  questionnaire.  Refinements 
prompted  by  this  test  included  a new  set  of  forms  which  were  then  tested 
with  four  staff  officials  and  nine  instructors  at  the  U.S.  Army  Signal 
School  at  Fort  Monmouth,  New  Jersey.  The  second  test  provided  further 
improvements  in  the  utility  of  the  format  and  gave  evidence  of  less  bias 
than  was  encountered  in  earlier  editions.  After  minor  modifications,  both 
the  guide  and  the  questionnaire  were  ready  for  field  use. 

The  research  plan  was  to  visit  almost  all  installations  that  use 
computers  in  the  instructional  process  and  to  survey  all  their  instructors, 
thereby  collecting  data  from  nearly  the  total  population.  The  population 
would  be  defined  by  staff  and  instructor  category.  At  each  installation,  the 
following  staff  members  would  be  interviewed:  the  director  of  instruction, 

the  educational  adviser,  the  manpower-personnel  officer,  and  the  computer 
operations  (or  development)  officer.  Faculty  participation  would  be  limited 
to  instructors  who  actually  become  involved  in  the  computer-student 
interface. 

Field  visits  were  made  to  seventeen  military  installations  throughout 
the  United  States:  seven  Army  installations,  two  Air  Force,  one  Marine 


1,500  written  comments  were  found  on  the  completed  instructor  questionnaires. 
Specific  guidance  on  questionnaire  format,  question  writing,  and  survey 
administration  techniques  were  provided  by  Shairon  G.  Hadary,  Manager  of 
Personnel  Research,  at  IBM's  Gaithersburg,  Maryland,  office,  and  Major 
Fred  W.  Trone,  Chief  of  the  Survey  Branch,  Personnel  Management  Develop- 
ment Directorate,  U.S.  Army  Military  Personnel  Center,  Washington,  D.C. , 
during  interviews,  l4  and  17  May  197^‘. 
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Corps,  three  Navy,  and  four  Department  of  Defense.  Through  computer  and 
education  and  training  conferences  in  Washington,  D.C. , and  New  York  City, 
personal  contacts  were  made  with  staff  personnel  of  four  additional 
installations.  Hearing  of  the  research  project,  they  asked  to  have  +heir 
installations  included  in  the  survey  by  on-the-spot  interviews  for  the  staff 
portion  and  by  mailing  in  questionnaires  for  the  instructor  portion.  This 
extension  of  the  research  design  allowed  all  twenty-one  military  installa- 
tions having  an  active  compu- er  program  to  be  represented  in  the  survey. 

The  research  plan  became  a reality,  as  almost  100  percent  of  the 
military  training  and  education  instructors  who  use  computers  in  the 
instructional  process  became  a part  of  the  survey.  This  population  was 
made  possible  by  the  interviews  conducted  during  personal  visits  to  the 
military  installations  and  the  support  gained  through  correspondence  with 
the  remainder.  In  all,  ^09  instructors  responded,  representing,  in  all 
but  three  installations,  100  percent  of  the  instructors  who  met  the 
criteria.^  The  survey  population  included  a large  relative  frequency  of 
Army  instructors  (42  percent),  followed  by  Navy  (28  percent).  Air  Force 
(15  percent),  and  Marine  Corps  (12  percent). 

In  the  field,  the  staff  survey  was  not  nearly  as  successful  in 

implementation  as  the  instructor  survey.  Nonetheless,  staff  personnel 

interviews  averaged  four  for  each  location,  producing  a staff  survey 

2 

population  of  ninety-two.  Aside  from  some  attitudinal  student  questions 

^The  exceptions  and  other  information  are  found  in  summary  form 
in  appendix  C. 

2 

A tabulation  of  the  staff  interviews  which  summarizes  the 
respondents  by  position  and  location  is  located  at  appendix  D. 
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posed  by  Army  and  Navy  researchers  in  some  early  CAI  feasibility  studies, 
this  survey  of  ^09  instructors  and  92  staff  personnel  represents  the 
largest  collection  of  military  CAI-CMI-type  data  that  have  been  assembled. 

A preliminary  review  of  responses  to  questions  dealing  with 
military  progress  toward  instructional  computer  use  revealed  that  the 
instructors  responded  with  a strong  service  bias.  Further,  nothing  was 
available  in  the  literature  to  corroborate  the  instructors'  responses 
concerning  service  progress  toward  computer  use  or  to  suggest  a trend  for 
the  future.  Several  service  schools  were  contacted  to  test  the  feasibility 
of  gathering  quantitative  data  from  them  which  could  be  used  to  show 
progress  in  computer  use  over  the  past  ten  to  twelve  years.  Their 
favorable  response  led  to  the  development  of  a follow-on  data  collection 
form  (see  appendix  E)  and  the  administration  of  another  survey.  After  a 
preliminary  telephone  call  to  obtain  their  cooperation,  the  data  collection 
form,  together  with  a covering  letter,  was  mailed  to  each  training  and 
education  organization  in  the  military  service  known  to  use  computers  in 
its  instructional  process.  As  a result  of  the  field  visits,  it  was 
believed  that  a number  of  other  installations  were  making  some  use  of 
computers  in  training.  These  installations  included  some  that  had  used 
computers  for  training  in  the  past  but  were  not  currently  doing  so,  some 
that  were  not  currently  using  computers  but  were  scheduled  to  do  so  soon, 
and  some  that  were  currently  using  computers  adjunctively  in  training  but 
were  not  considered  active  users  for  the  purpose  of  the  original  survey.^ 

^As  an  example  of  the  misunderstanding  or  confusion  over  the  term 
"CAI,"  nine  Army  schools,  in  addition  to  the  ten  used  in  the  instructor 
survey,  were  contacted  by  telephone  to  see  if  they  should  be  a part  of  the 
original  research  design.  In  each  case,  they  indicated  they  were  not  CAI 
or  CMI  users.  A year  later,  when  probing  for  these  statistical  data,  the 


The  analysis 


The  nearly  100  percent  response  rate  achieved  in  the  instructor 
survey,  which  included  all  military  installations  active  in  CAI-CMI  develop- 
ment programs,  allowed  the  conclusion  that  the  universe  of  interest  was 
surveyed.  The  completeness  of  the  data  from  the  instructor  survey  permits 
the  analysis  and  presentation  in  a descriptive  manner. 

The  staff  survey  was  not  intended  to  be  a probability  sample.  It 
was  designed  to  gain  information — expert  opinion — from  experienced  personnel 
in  key  staff  positions.  Nevertheless,  an  effort  was  made  to  achieve  a 
balance  in  representation  among  both  the  military  services  and  the  four 
staff  areas  of  interest  (computers,  instruction,  personnel,  and  education). 

The  descriptive  approach  was  used  to  treat  the  staff  data. 

All  responses  to  the  instructor  questionnaire  and  to  the  questions 
from  the  staff  guide,  which  were  subject  to  quantification,  were  analyzed 
through  the  use  of  counts,  cross- tabulations,  and  histograms.  (The  biographi- 
cal elements  served  as  categories  for  comparing  responses  by  military 
service,  civilian  or  military  status,  location,  staff  position,  and  amount 
of  computer  experience. ) Detailed  analysis  sheets  appear  at  appendix  F 
for  the  instructor  survey,  and  the  quantifiable  staff  survey  data  are  at 
appendix  G.^  These  summary  data  were  used  to  facilitate  the  analysis  of 
each  question  and  to  make  intra-  and  inter-survey  comparison  of  responses. 


same  schools  admitted  that  they  used  computers  to  carry  out  their  training 
mission.  In  most  cases,  these  were  adjunctive  or  peripheral  applications 
but,  nonetheless,  instructional  computer  use.  For  the  sake  of  completeness, 
it  was  decided  to  include  all  forms  of  computer  use  in  the  fol^ow-on  survey. 
This  added  sixteen  installations  to  t^e  twenty-one  originally  surveyed. 


Staff  questions  5,  8,  12,  17,  and  20  were  subjective.  Therefore, 
the  responses  to  these  questions  arc  not  summarized  in  appendix  G. 


21 


In  addition,  these  data  provided  the  information  from  which  to  build  a 
series  of  figures  that  would  graphically  illustrate  the  percentage 
distribution  of  responses  to  each  question.  These  figures,  with  the 
specific  question  noted  and  a percentage  bar  graph  depicting  the  response 
pattern,  appear  throughout  the  report. 

The  comments  from  staff  interviews  and  the  written  comments  by 
the  instructors  proved  to  be  important  elements  of  the  research.^  As  the 
survey  results  are  discussed  in  the  report,  these  descriptive  responses 
are  used  to  give  balance,  understanding,  and  often  the  subtle  rationale 
for  the  quantitative  responses. 
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Limitations  of  the  Report 

This  research  project  has  been  subject  to  the  normal  constraints 
of  time  and  resources,  but,  more  significantly,  it  has  been  limited  by  the 
basic  research  design  to  narrow  the  scope  of  research  to  manageable 
pro port  ions. 

As  mentioned  earlier,  there  are  four  basic  components  of  instruc- 
tional use  of  the  computer — the  student,  the  faculty,  the  staff,  and  the 
computer  system.  This  report  focuses  on  the  staff  and  faculty  components 
by  making  them  the  object  of  primary  research.  Computer  systems  receive 
moderate  emphasis.  No  empirical  data  were  gathered  from  students. 

By  addressing  instructional  computer  use,  the  report  is  concerned 
with  uses  of  the  computer  at  installations  charged  with  training  and 

^Many  of  the  staff  responses  were  short  answer  or  multiple  choice 
responses;  however,  elaborations  on  questions  produced  more  than  1,250 
comments.  The  instructors'  contribution  of  1,51?  written  comments, 
mentioned  earlier,  meant  that  they  averaged  55  written  comments  on  each 
of  the  27  questions  on  'he  questionnaire. 
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education  in  the  military  services.  This  approach  intentionally  ignores 
all  strictly  administrative  computer  applications.  Further,  computers  are 
used  extensively  in  flight  simulators  in  a cost-effective  application. 
However,  they  are  usually  considered  in  a different  category  from  computer 
assisted  training.  They  have  therefore  been  excluded  from  the  scope  of 
this  report. 

The  research  base  for  the  report  was  designed  broadly  to  include 
the  Army,  Navy,  Marine  Corps,  and  Air  Force  in  order  to  take  advantage  of 
their  research  material  and  to  allow  interrelation  of  service  experience 
through  comparison  and  contrast  of  the  primary  data.  Using  this  broad 
base  gives  an  adequate  source  of  primary  and  secondary  source  data  to 
enable  narrowing  the  application  in  a deductive  manner  to  the  Army. 

The  time  perspective  taken  in  this  report  is  oriented  to  the 
present — the  mid-1970s — and  -^he  future,  at  least  to  the  1980s. 

Current  studies,  capabilities,  and  limitations  are  used  to  the  extent 
possible  to  point  to  *:he  implications  for  the  Army  in  the  future.  Some 
historical  data  were  utilized  but,  in  the  main,  only  those  studies  and 
material  prepared  since  I968  are  utilized  in  this  report. 


Organization  of  the  Report 

The  research  methodology  was  designed  in  such  a manner  as  to  ensure 


I 


that  each  subsidiary  question  would  be  adequately  supported  by  the  highest 
quality  of  research  material  reasonably  obtainable.  The  basic  research 
chapters  (chapters  2 through  7)  can  be  viewed  as  a spectrum  of  primary 
and  secondary  research.  The  report  begins  with  a comparison  of  training 
strategies  (chapter  2)  which  is  heavily  based  on  secondary  source  research. 


23 


Chapter  3>  in  which  service  progress  toward  the  use  of  computers  in 
instruction  is  analyzed,  is  supported  by  first-hand  information  gathered 
during  field  visits.  Even  though  some  published  material  is  incorporated 
to  provide  a more  complete  picture,  progressively  more  of  -he  survey 
information  and  other  primary  data  are  used  to  support  chapters  3 
through  7- 

The  purpose  of  this  research  is  to  investigate  the  manpower  and 
personnel  implications  should  the  military  services  change  to  computer 
based  training  systems  in  the  1980s.  To  accomplish  this  purpose,  the 
presentation  of  this  report  is  organized  into  eight  chapters. 

The  problem  definition,  area  of  research,  and  research  methodology 
are  presented  in  chapter  1. 

In  chapters  2,  3,  and  4,  the  general  instructional  strategy  of 
computer  based  learning  is  examined  as  a foundation  to  the  research.  In 
chapter  2,  entitled  "Alternative  Training  Strategies  for  the  1980s,"  the 
stage  is  set  and  several  background  areas  are  discussed  to  demonstrate  -^he 
need  for  changing  training  strategies  in  the  military  services.  An 
explanation  of  the  services'  institutional  strategies  for  instruction 
provide  insight  into  underlying  training  philosophies.  Contrasting 
scenarios  are  used  to  develop  a portion  of  this  chapter,  suggesting  various 
alternative  strategies  that  are  available  to  the  military.  These  alterna- 
tives are  then  analyzed  on  a comparative  basis  using  empirical  data 
developed  in  a number  of  contemporary  studies.  The  complexity  of  selecting 
a training  strategy  is  discussed  in  the  closing  section  of  the  chapter. 
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In  chapter  3i  entitled  "The  Progress  Toward  the  Instructional  Use 
of  the  Computer  in  the  Military  Services,"  an  evaluation  is  made  of  the 
progress  of  the  military  services  as  they  plot  their  respective  courses 
toward  the  use  of  instructional  technology.  Data  are  introduced  which 
show  graphically  the  time  frames  of  growth  of  computers  in  military  training 
and  education.  The  development  of  computerized  training  from  theory  to 
present  systems  is  examined  in  its  historical  context.  Military  applica- 
tions of  current  training  are  traced  to  assess  the  scope  of  involvement 
and  commitment  of  each  service  in  the  computerization  of  training.  Survey 
data  are  used  to  draw  attention  to  the  progress  made  by  he  services  in 
computer  based  training.  Current  and  historical  information  is  plotted  to 
demonstrate  the  rate  of  growth  in  contact  hours  and  percentage  of  training 
which  is  computer  supported.  Projections  are  then  used  to  suggest  the 
significance  of  computers  in  training  for  the  1980s. 

In  chapter  4,  entitled  "The  Prospects  for  the  Adaption  of  Computer 
Technology  to  Army  Training  in  the  1980s,"  the  linkage  between  such 
concepts  as  individualized  instruction,  productivity,  technology,  and  the 
future  style  of  military  training  is  developed  as  a basis  for  assessing 
the  likelihood  of  change.  Data  from  two  surveys  are  used  to  highlight  the 
direction  toward  which  the  Army  is  moving  in  integrating  computers  into 
the  training  system.  Staff  and  faculty  of  schools  that  now  use  computers 
in  the  instructional  process  provide  interesting  insights  into  the  antici- 
pated methods  of  training  they  predict  for  the  future.  Barriers  and  aids 


that  may  affect  the  future  use  of  computers  in  military  training  are 
discussed;  they  suggest  the  prospect  for  adaption  by  the  A^my. 
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Chapters  5i  and  7 contain  the  manpower  and  personnel  management 
considerations  as  they  apply  to  the  students,  the  faculty,  and  the  staff. 

In  chapter  5»  entitled  "Tlie  Implications  of  Computer  Based  Training 
on  ^he  Administration  of  Student  Personnel,"  attention  is  focused  on  the 
student  component  of  the  instructional  model.  Initially,  a determination 
of  the  attribures  of  the  "average"  student  recruited  by  the  zero-draft 
environment  is  compared  to  the  type  of  student  a computerized  training 
system  is  designed  to  handle.  Of  major  import  to  this  chapter  is  the 
development  of  the  potential  benefits  for  the  military  student  associated 
with  computer  based  training.  These  benefits  include  an  analysis  of  student 
attitude,  an  indication  o*  potential  training  time  reductions,  and  consider- 
ation of  the  quality  of  the  output. 

In  chapter  6,  entitled  "Faculty  Staffing  Considerations  Arising 
from  Computer  Based  Instruction,"  the  role  of  the  instructor  in  the  CAI- 
CMI  environment  is  examined,  and  the  manpower  implications  for  the  faculty 
are  developed.  The  attitudinal  aspects  of  the  change  in  the  instructor's 
role  inherent  to  the  move  toward  more  technology  is  reported  in  thus 
chapter.  Hie  results  of  personal  interviews  with  faculty  and  staff 
personnel  at  service  training  facilitie;  visited  in  t)ie  course  of  the 
research  are  evaluated.  These  primary  da' a,  coupled  with  secondary  data, 
are  analyzed  as  a means  of  portraying  the  attitudes  ''hat  may  have  an 
effect  on  the  instructional  mission  slnuld  computer  based  training  become 
the  dominant  mode  of  teaching  in  the  future.  Tliis  review  leads  to  an 
examination  of  the  faculty  with  resj'ect  staffing,  development. 


classification,  and  evaluation.  From  the  management  standpoint,  an 
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assessment  is  made  of  specialty  codes,  grade  requirements,  staffing 
criteria,  and  total  authorizations. 

In  chapter  7,  entitled  "Manpower  and  Personnel  Issues  at  Top 
Management  Levels  in  View  of  the  Integration  of  Computer  Technology  into 
the  Training  Establishment,"  the  staff  component  of  the  instructional 
process  is  examined,  including  the  Army's  training  command  and  the 
military  departments.  The  emphasis  in  this  portion  of  the  report  is  one 
of  evaluating  the  impact  of  computer  based  training  at  the  staff  or  head- 
quarters level  to  determine  what  changes  in  manpower  and  personnel 
management  are  indicated.  The  area  of  exploration  includes:  centralization 

versus  decentralization  of  control,  changing  personnel  struct\ires,  and  the 
linking  of  the  schools  with  the  personnel  center  to  facilitate  the  flow 
of  reassignment  information  on  students  who  have  completed  their  training. 
Primary  data  collected  by  staff  level  personal  interviews  and  visits  to 
service  facilities  provide  unique  insights  into  top  management's  motivation 
and  interests  in  the  utilization  of  computer  technology  in  the  military 
services.  Of  considerable  importance  is  the  interest  the  Department  of 
Defense  and  the  Congress  might  have  in  the  integration  of  this  new 
training  technology. 

Finally,  chapters  2 through  7 are  summarized  in  chapter  8, 
entitled  "Summary,  Conclusions,  and  Recommendations  for  Further  Study." 

The  conclusions  emerging  from  each  chapter  of  this  research  project  are 
listed  and  discussed.  Specific  relevant  issues  identified  in  earlier 
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chapters  that  are  beyond  the  scope  of  this  research  report  are  discussed 
briefly  and  recommended  for  further  study. 


CHAPTER  2 


f 
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ALTERNATIVE  TRAINING  STRATEGIES  FOR  THE  1980s 
Introduction 

The  material  presented  in  this  chapter  addresses  the  subsidiary 
research  question:  What  are  the  alternative  training  strategies  available 

to  the  military  services  for  the  1980s?  The  many  optional  strategies  open 
to  the  military  to  carry  out  the  training  mission  are  described.  The  costs 
and  benefits  of  each  method  offer  the  quantitative  reasons  for  matching 
certain  strategies  to  particular  learning  situations.  By  describing  these 
alternatives,  the  significance  of  the  computer  in  future  training 
strategies  becomes  evident.  The  development  of  military  members  through 
formal  training  and  education  and  practical  experience  follows  a generally 
common  pattern.  Upon  entering  the  military,  the  new  member  first  receives 
orientation  training  designed  to  develop  the  basic  attributes  of  all 
members  of  that  service.  In  most  cases,  the  graduate  of  this  initial 
training  is  then  provided  the  skill  training  required  for  a military  job 
at  the  lowest  skill  level.  By  combining  the  job  experience  of  the  members 
with  military  training  and  education,  a military  force  is  developed  which 
is  capable  of  carrying  out  the  national  security  mission  in  peace  or  war. 

How  to  Train 

Recognizing  that  the  military  services  have  a training  require- 
ment, the  basic  question  is  not  so  much  one  of  content,  or  "what"  to 
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teach  but,  rather,  one  of  the  method  of  instruction  or  teaching  strategy — 
the  "how"  to  teach  it.  The  "what"  -is  accepted  as  a given  in  this  report; 
therefore,  the  focus  of  the  research  is  directed  to  the  method  of 
instruction — the  "how." 

The  military  services  are  changing  their  traditional  viev;  of 

training  methods.  An  officer  of  the  Department  of  the  Navy  confirmed 

this  point  in  the  following  manner: 

To  accomplish  our  training  it  is  acknowledged  that  there  are  at 
least  two  identifiable  approaches  to  providing  instruction.  One 
is  the  traditional  method  of  conventional  training  which  utilizes 
a class  or  lock-step  method  in  which  all  students  proceed  at  the 
same  pace.  The  other  approach — recognizing  that  rarely  do  any  two 
students  start  with  an  identical  information  base  or  assimilate 
data  in  an  identical  manner — provides  a course  of  instruction  which 
is  completely  individual,  if  not  unique,  to  allow  that  student  to 
receive  and  understand  the  necessary  information  and  obtain  the 
necessary  skills  and  no  more.^ 

The  fleet  introduction  team  for  the  Navy's  nev/  anti-submarine 
warfare  aircraft,  the  S-kA,  is  using  an  array  of  instructional  techniques 
and  media  illustrations  to  accomplish  its  training  mission.  This  example 
is  timely  in  illustrating  the  blending  of  instructional  strategies  to 
achieve  the  training  objectives.  The  fleet  introduction  team  is  charac- 
terized primarily  by  an  all-out  attempt  to  apply  existing  instructional 
science  to  both  the  development  and  the  implementation  of  training  courses. 
It  is  a systems  approach  to  training.  First , a task  analysis  is  performed 
of  the  job  for  which  the  sailor  is  to  be  trained.  Then,  the  job  require- 
ments are  connected  to  a set  of  learning  objectives  with  instructional 


U.S. , Department  of  the  Navy,  Chief  of  Naval  Technical  Training, 
"Compu+er  Managed  Instruction  Automated  Data  System  Documentation  Update," 
letter  to  the  Chief  of  Naval  Education  and  Training,  Naval  Air  Station, 
Memphis,  Millington,  Tennessee,  1 April  197^,  p.  !• 
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methods  of  strategies  specified.  At  the  heart  of  the  instructional  process, 
the  instructional  design  shifts  to  the  consideration  of  what  must  be 
learned  and  how  it  should  be  taught.  This  evaluation  leads  to  the  selection 
of  the  method-media  combination  which  uniquely  fits  the  specific  training 
requirement.  An  instructional  method  selection  model  has  been  developed  by 
Richard  A.  Walker  for  use  in  determining  what  modes  and  media  are  most 
appropriate  for  each  objective  (see  fig.  4).^  An  inherent  feature  of  this 
system  is  the  concept  of  hierarchical  complexity  of  the  subject  matter  and 
the  related  costs.  The  lesson  objective  is  paired  with  the  least  costly 
and  complex  media  consistent  with  learning  effectiveness.  Figure  5 illus- 
trates the  relationship  of  cost  and  complexity.  The  cost  of  various  media 

2 

increases  as  the  devices  become  more  sophisticated.  This  hierarchical 
model  causes  the  traditional  technique  of  the  large  lectures  familiar  in 
military  classrooms  to  be  obsolete.  The  instructional  strategies  most 
frequently  employed  to  realize  training  goals  involving  complex  subject 
matter  are  self-paced  instruction  including  programmed  instruction,  peer 
instruction,  on-the-job  training,  and  simulation.  Each  of  these  innovative 
instructional  strategies  may  be  used  with  a variety  of  media.  Often,  one 
or  more  strategies  are  used  in  conjunction  with  one  or  more  types  of 


U.S. , Department  of  the  Navy,  Anti-Submarine  Warfare  Wing,  "S-5A 
Instructional  Development,"  a briefing  presented  by  Richard  A.  Walker, 
Naval  Air  Station,  North  Island,  San  Diego,  California,  3 June  1974. 

2 

Walker's  hierarchical  model  had  its  genesis  in  Dale's  "Cone  of 
Experience,"  in  which  instructional  media  and  resources  were  stacked  in 
cone  form  to  demonstrate  that  moving  from  one  media  to  the  next  enhanced 
learning.  From  the  tip  to  the  top  of  the  cone,  the  media  listed  are: 
verbal  symbols;  visual  symbols;  recordings,  radio,  and  still  pictures; 
motion  pictures;  television;  exhibits;  field  trips;  demonstrations; 
dramatized  experiences;  continued  experiences;  and  direct,  purposeful 
experience.  Edgar  Dale,  Audio-Visual  Methods  in  Teaching,  rev.  e... 

(New  York:  Holt,  Rinehart  and  Winston,  195'*),  p.  'O. 
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COST 


COMPLEXITY 


//  S-3A  \ 

/ Aircraft  \ 

Weapons  \ 
System  \ 

Trainers  \ 

(simulators)  ' 

Operational  Flight 
Trainer 
or 

Tactical  Trainer 
($266  per  hour) 

Individual  Crew  Position 
Trainer  (simulator) 
($33  per  hour) 


Computer  Assisted  Instruction  (TICCIT)® 
($2  per  hour) 

Printed  media--texts,  photos,  booklets 
(pennies  a page) 


Fig.  5«  Walker's  hierarchical  model  relating  cost  of  the 
instructional  media  to  complexity  of  the  subject  matter 

SOURCE:  U.S. , Department  of  the  Navy,  Anti-Submarine  Warfare  Wing, 

"S-3A  Instructional  Development,"  a briefing  presented  by  Richard  A. 

Walker,  Naval  Air  Station,  North  Island,  San  Diego,  California,  3 June  197^. 

^TICCIT  (Time-Shared,  Interactive,  Computer  Controlled  Information 
Television  System)  combines  both  computer  and  television  technologies. 

Each  student  terminal  employs  an  ordinary  color  television  set , an  off-the- 
shelf  keyboard,  and  a video  tape  recorder,  plus  special  receiver.  The 
student,  via  the  keyboard,  communicates  with  the  computer-stored  lesson 
material.  When  frames  are  selected  from  the  data  base,  they  are  converted 
into  a composite  video  signal,  transmitted  in  time-shared  sections  over 
coaxial  cable  and  presented  as  "stills"  on  the  individual  student's  tele- 
vision screen.  The  MITRE  Corporation  is  attempting  to  catalyze  the  mass 
dissemination  of  an  educationally  sound  form  of  CAI  through  a multi-year 
(I973-I976)  program,  sponsored  by  the  National  Science  Foundation.  The 
goal  of  this  program  is  to  demonstrate  that  CAI  can  provide  today  better 
instruction  at  less  cost  than  traditional  instruction  in  community 
colleges. 
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Conventional  Lock-Step  Instruction 
Conventional  lock-step  instruction  occurs  in  the  standard  class- 
room arrangement,  with  each  group  of  students  entering  as  a class  and 
progressing  in  lock-step  fashion  through  the  course.  Course  presentation 
usually  consists  of  lectures,  practical  exercises,  supplementary 
programmed  instruction,  films,  and  educational  television.  Students 
attend  classes  for  eight  periods  each  day.  They  have  one-hour  lunch  breaks 
and  fixed  short  breaks  following  each  period.  Classes  are  conducted  by 
instructors  who  work  from  standard  lesson  plans  prepared  in  accordance 
with  the  guidance  and  content  of  current  programs  of  ins*'ruct  ion.  Students 
who  miss  class  time  must  make  up  the  instruction  during  hours  designated 
for  academic  assistance  or  on  their  own  time.  The  students  who  perform 
unsatisfactorily  are  recycled  through  any  portion  of  the  course  in  which 

^Dean  Brown , Survey  of  the  Use  of  Educa* ional  Technology  in  the 
Armed  Services,  a final  report,  SRI  Project  ISU-1775  (Menlo  Park,  Calif.: 
Stanford  Research  Institute,  November  1973),  Fp.  1^-13. 
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they  have  encountered  problems.  A student  who  fails  is  required  to 
repeat  an  entire  block  of  instruction,  including  those  areas  of  instruction 
in  which  he  is  already  proficient.  The  student  may  be  required  to  wait 
several  days  in  order  to  enter  a new  class. 

Computerized  Instruction^ 

Students  in  a computer  based  training  environment  will  undergo  a 
somewhat  different  learning  experience  since  the  instruction  is  self-paced. 
All  students  taking  a computer  based  course  of  instruction  arrive  at  the 
school  directly  from  their  previous  assignments  in  an  evenly  distributed 
flow  throughout  the  year.  Each  student  is  scheduled  to  begin  the  course 
the  day  after  arrival  at  the  school. 

The  computer  terminals  are  available  for  twelve  hours  a day 
unless  the  number  of  entering  students  is  so  large  that  the  system  must 
be  operated  longer.  A student  does  not  have  a terminal  reserved  for  him 
for  a day  or  for  a shift.  Instead,  he  operates  on  several  terminals 
during  the  course  of  the  day  depending  upon  the  particular  course 
schedule.  This  schedule  may  include  an  eight -hour  day  for  each  student, 
or  the  day  may  be  broken  up  into  various  sections;  for  example,  two  hours 
at  the  terminal  (on-line),  then  a two-hour  (off-line)"^  practical  exercise 

^This  is  an  idealized  scenario.  However,  major  segments  of  it 
were  successfully  tested  at  the  U.S.  Army  Signal  School  in  1967.  Since 
that  time,  many  service  tests  have  resulted  in  the  development  of 
numerous  successful  computer  based  instructional  scenarios. 

2 

"On-line"  is  a term  meaning  that  the  terminal  is  directly 
connected  to  and  operating  under  the  control  of  the  computer. 

^"Off-line"  is  a term  meaning  that  the  device  is  operating 
independently  of  the  computer. 
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at  the  laboratory,  followed  by  an  hour  for  lunch.  After  lunch,  the  student 
may  have  one  hour  of  free  time  until  a terminal  is  available  for  use. 

He  could  then  finish  the  school  day  with  several  consecutive  hours  at  the 
terminal.  This  type  of  flexibility  would  make  military  training  more  like 
a college  schedule,  in  which  the  student  may  have  several  hours  between 
classes.  In  any  event,  the  student  is  expected  to  spend  no  more  rhan 
eight  hours  in  class  during  the  course  of  a training  day. 

Once  the  required  course  of  instruction  is  completed,  the  student 
departs  for  his  new  assignment  without  delay.  Groups  of  students  are 
no  longer  handled  as  classes  for  purposes  of  graduation  and  assignment 
because  each  student  finishes  at  his  own  pace  and  is  immediats'.y  available 
for  assignment  utilizing  his  new  skills. 

The  scheduling  problem  resulting  from  computer  training  is  handled 
by  the  same  computer  that  is  used  to  support  the  student  ‘erminals.  Tliis 
is  part  of  the  computer  management  system  developed  as  computer  software. 


Alternative  Training  Strategies 

Instructional  strategies  may  be  viewed  as  combining  a method  of 
instruction  with  training  aids.  Th.is  is  not  to  say  that  effective 
instruction  cannot  take  place  v;ithout  training  aids.  For  decades,  the 
Army  has  recognized  that  "the  only  means  by  v.-hich  human  beings  impart 
ideas  to  one  another  are  the  ptiysical  scnoes--seeing,  hearing,  smelling, 
tasting,  and  feelinr."*’ 

Traditionally,  ‘‘he  Army,  as  well  as  the  other  services  and  the 
civilian  teaching  community,  has  used  '^he  following  basic  teaching 


^H.S,  , War  Derar''men*  , Military  Tr-aining 
Government  Printing  Office,  19''1) , p.  25- 
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methods:  (l)  lectures,  (2)  conferences,  (3)  demonstrations,  and 

(4)  practical  exercises.^  The  lecture  is  recognized  as  one  of  the 

poorest  methods  of  imparting  knowledge,  because  of  the  lack  of  student 

participation.  Consequently,  training  aids  have  been  integrated  into 

the  lecture  and  other  methods  of  instruction  to  improve  the  level  of 
2 

effectiveness.  Conferences,  demonstrations,  and  practical  exercises 
continue  to  serve  as  valid  strategies  but,  like  the  lecture,  they 
consume  manpower  out  of  proportion  to  their  effectiveness.  New  tech- 
nologies have  been  introduced  since  the  1950s  that  make  instruction 
more  individualized  and  may  make  training  less  labor  intensive. 


Programmed  Instruction 

Since  B.  F.  Skinner's  work  in  1954,  programmed  instruction  (PI) 

has  won  wide  acceptance  in  education.^  Programmed  instruction  is  a 

combination  of  the  Socratic  and  Cartesian  methods  in  the  sense  that 

the  ma'-erial  is  taught  by  question  and  answer  and  is  broken  down  into 

k 

a series  of  small,  logical  sequences  arranged  in  hierarchical  order. 

At  each  sequence,  the  student  proceeds,  and  learning  takes  place  at 
his  own  pace. 


^U.S. , Department  of  the  Army,  Techniques  of  Military  Instruction, 
FM  21-6  (Washington,  I^C.:  Government  Printing  Office,  1967),  p.  30* 

^.S. , War  Department,  Military  Training,  p.  25. 

^B.  F.  Skinner,  "The  Science  of  Learning  and  the  Art  of  Teaching," 
Harvard  Educational  Review,  Spring  1954,  pp.  86-97. 

h 

Hie  Socratic  philosophy  includes  the  question  method  which  stems 
from  Socrates  of  Athens,  who  flourished  in  the  last  half  of  the  fifth 
century,  B.C.  Cartesian  rationalization  comes  from  a set  of  philosophical 
traditions  and  scientific  attitudes  derived  from  the  writings  of  Rene' 
Descartes  (1596-1650). 
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Television 

Educational  historians  probably  will  note  that  the  period  from 
195^  to  196^  ’represented  a decade  of  intensive  research  on  the  development 
and  use-”of  television  as  an  instructional  method.  Television  allows  a 

y 

great  number  of  students  to  share  resources  of  highest  quality  that  might 
not  be  readily  available  for  ordinary  classroom  use.  These  materials 
include  films,  expensive  or  delicate  equipment,  and  complex  demonstrations. 

Because  television  is  similar  to  motion  pictures  in  its  effect, 
student  interest  is  usually  high,  but  educators  persist  in  questioning  its 
effectiveness.  The  use  of  video  also  raises  the  question  of  saving 
instructor  manhours  and  manpower  spaces.  Yet,  most  instructors  are  quick 
to  point  out  that  television  frees  the  instructor  to  give  the  student  more 
individual  attention.^ 

Computer  Based  Training 

Tj"pes  of  uses  of  computers  in  training  have  become  increasingly 
numerous,  and  so  have  the  names  used  to  describe  them.  Acronyms  literally 
abound  in  this  field,  and  commonly  accepted  definitions  are  lacking.  For 
this  reason,  four  forms  of  computer  based  training  are  described  below  as 
a means  of  covering  the  scope  of  this  new  instructional  strategy.  These 
forms  are  computer  assisted  instruc*-ion  (CAI),  computer  supported  instruc- 
tion (CSI),  computer  managed  instruction  (CMI),  and  computerized  training 
system  CCTS). 


Interview  with  Dr.  Joseph  H.  Kannor,  Educa*'ional  Adviser, 
U.3.  Army  Training  and  Doc‘rine  Command,  For*-  Monroe,  Virginia, 

21  June  I07A. 


As  defined  in  chapter  1,  CAI  describes  the  man-machine  interaction 


in  which  the  teaching  function  is  accomplished  by  the  computer  system. 

Both  the  training  material  and  the  instructional  logic  are  stored  in  the 
computer.  Included  in  the  concept  of  CAI  are  several  modes  of  instruction. 
In  drill  and  practice,  the  computer  guides,  controls,  and  monitors  by 
repetition  of  a specific  task  or  set  of  tasks.  The  purpose  of  this  mode 
is  to  develop  a predetermined  level  of  proficiency  in  a skill. 

The  tutorial  mode  is  more  complex  than  drill  and  practice  and 
requires  the  student  to  make  increasingly  sophisticated  responses. 
Information  is  presented  to  the  student  in  a form  resembling  a dialogue, 
and  he  responds  to  items  designed  to  assess  how  much  he  has  learned  from 
each  phase  of  the  instruction.  The  sequence  of  presentation  varies  to 
fit  the  individual  characteristics  of  the  student. 

The  dialogue  mode  is  less  structured  than  the  tutorial  mode  and 
approaches  actual  conversation  between  student  and  computer.  Interaction 
involves  either  student  inquiry  or  computer  inquiry,  depending  upon 
student  or  computer  initiative  programming. 

Simulation  and  gaming  are  modes  in  which  a real  situation  is 
presented  and  the  student  is  required  to  respond  to  it.  Computer  based 
games  usually  place  the  student  in  a less  than  realistic  situation, 
but  they  provide  specific  payoffs  in  experience  and  practice  and  often 
introduce  competition  between  students. 


Problem  solving  or  computation  may  also  be  considered  a CAI 
mode.  In  this  mode  the  student  learns  a language  that  permits  him  to 

^See  above,  p.  1J>. 
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enter  data  into  the  computer,  and  he  then  uses  stored  programs  to  work 
out  solutions  to  problems.^ 


Computer  supported  instruction  (CSI) 

When  the  computer  is  applied  in  support  of  instruction,  it  takes 

(m  the  title  of  computer  supported  instruction.  The  instructor  uses 

it  to  assist  in  accomplishing  the  learning  objectives  as  a classroom 

training  aid.  Included  in  this  category  are  such  applications  as  computer 

concept  instruction,  computer  system  analysis  instruction,  computer 

2 

maintenance  instruction,  and  computer  operations  instruction. 

Comnuter  managed  instruction  (CMI) 

Computer  managed  instruction  is  a system  by  which  a computer  is 

used  to  route  a student  through  a series  of  instructional  materials  that 

are  presented  by  various  media  best  suited  to  the  student's  particular 

needs  and  abilities.  CMI  includes  the  management  of  detailed  student 

information,  complete  curriculum  data,  and  information  on  available 

k 

training  resources.  These  elements  are  combined  to  develop  individualized 
programs  of  instruction,  provide  covmseling  data,  and  optimize  resource 
utilization.  Thus,  CMI  serves  as  the  bridge  between  instructional  and 
non- instructional  uses  of  computers  in  training.  An  ideal  CMI  system 

"'"U.S.,  Department  of  the  Army,  U.S.  Continen-t-al  Army  Command, 

Task  Group  Report  on  Computer  Assisted  Instruction  (Fort  ttonmouth,  N.J.: 
U.S.  Army  Signal  School,  April  1972),  pp-  B-1,  2. 

2 

‘oalisbury,  "Comput-ers  and  Education,"  p.  39. 

^U.S.  , Department  of  the  Navy,  Focus  on  the  Trained  Kan  (Orlando, 
Fla.:  Naval  Training  Equipment  Center,  March  197^),  ]. 

U 

See  above,  p.  13« 


will  provide  a diagnostic  evaluation  of  a student  on  the  basis  of  his 
background  and  training  records,  which  results  in  individual  learning 
prescriptions. 

A schematic  illustration  of  an  operational  Navy  CMI  system  is 
presented  as  figure  6.  Viewing  CMI  by  the  five  functional  categories  in 
the  figure  makes  it  easier  to  see  the  broad  range  of  combinations  suggested 
by  this  strategy. 

Computerized  training  system  (CTS) 

The  Army  has  developed  a computerized  training  system  (CTS), 
which  is  an  instructional  model  sufficiently  comprehensive  to  accommodate 
every  variable  and  contingency  relevant  to  achieving  its  individual 
training  objectives.  It  is  defined  as  the  integration  of  the  computer 
into  a totally  self-paced  training  system.  In  CTS,  the  computer  serves 
as  a teaching  medium,  a surrogate  instructor,  and  a classroom  management 
tool,  as  well  as  performing  many  school  administrative  functions  associated 
with  training.  In  effect,  it  combines  the  best  of  CAI  and  CMI  into  a 
single  system.^ 

A general  view  of  the  organization  of  CTS  is  provided  in  figure  7. 
The  principal  component  of  the  system  is  the  student.  The  computer  and 
training  components  are  comprised  of  three  elements:  hardware,  software, 

and  personnel.  In  CTS,  the  instructors  are  classroom  managers  whose 
associations  with  the  students  are  generally  on  a person-to-person  basis, 
in  keeping  with  the  self-paced  nature  of  the  training.  The  student's 
progress  is  constantly  evaluated  as  he  progresses  tlirough  the  course. 
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Fig.  6.  An  overview  of  computer  managed  instruct: io 


Focus  on  the  Trained  Man 


SOURCE;  U.S.,  Department  of  tiie  Navy, 

(Orlando,  Fla.:  Naval  Training  Equipment  Center,  March  197‘ 
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Fig.  7.  A general  view  of  the  organization  of  the  Army's 
Computerized  Training  System 

SOURCE:  U.S. , Department  of  the  Army,  U.S.  Continental  Army  Command, 

Concept  Plan  (Fort  Monmouth,  N.J.:  U.S.  Army  Signal  School,  April  1973) » 

p.  2. 


Built  into  this  evaluation  is  the  capability  of  determining  whether  the 
student  should  be  moved  ahead,  recycled  within  the  course,  or  dropped 
because  of  poor  academic  performance.  The  first  tv/o  decisions  are  auto- 
matically performed  by  the  computer;  the  last  is  an  instructor  decision 
based  in  part  on  a computer  generated  student  record  printout.  Also  a 
part  of  the  management  system  is  a constantly  updated  prediction  of  the 
student's  completion  date  and  final  grade. 

An  Analysis  of  Instructional  Strategies 

Tile  very  nature  of  instructional  strategies  presents  complications 
for  analysis.  This  difficulty  stems  from  the  fact  that  most  strategies 
are  individually  designed  to  respond  to  a particular  training  situation. 

In  recent  years,  the  array  of  strategies  has  grown  manyfold  as  the  instruc- 
tional technology  discussed  above  offers  the  educator  permutations  and 
combinations  of  methods  and  media  which  defy  comparative  analysis.  By 
a brief  discussion  of  some  alternatives  early  in  this  report,  the  benefits 
of  computer  based  instruction  can  be  estimated  in  relation  to  other 
strategies  of  training. 

The  benefits  of  using  a particular  strategy  vary  considerably. 

No  common  element  identifies  all  potential  benefits.  The  benefits  that 
affect  training  requirements,  however,  can  be  divided  into  two  categories: 
tangible  benefits  and  intangible  benefits.  The  tangible  benefits  can  be 
translated  directly  into  dollar  savings,  while  the  intangible  benefits  are 
more  difficult  to  quantify  but  can  be  qualitatively  assessed. 

The  research  questions  addressed  in  this  report  are  oriented 
almost  exclusively  to  the  intangible  aspects  of  computer  based  training. 


It  would  be  inconsistent  with  the  purposes  of  this  report  to  undertake 
a major  cost  analysis  of  the  tangible  benefits  of  instructional  strategies. 
A comparison  of  some  of  the  tangible  benefits  of  these  strategies,  however, 
will  give  a somewhat  balanced  perspective  of  such  benefits.^ 

Sufficiency  and  Comparability  of  Data 

Comparable  cost  data  on  instructional  strategies  are  almost  non- 
existent. This  seems  to  be  an  unlikely  state  of  affairs,  but  the  lack  of 
a required  discipline  of  measurement  and  recording  has  produced  the 
situation.  The  lack  of  data  severely  impedes  the  instructional  decision- 
making process.  In  the  absence  of  comparable  data,  many  decisions  on 
strategies  are  made  on  a subjective  basis  as  the  trainer  focuses  on  the 
apparent  intangible  benefits  such  as  showing  leadership  in  innovative 
training  techniques  over  other  schools  and  services,  being  responsive  to 
anticipated  student  expectations  of  military  training,  creating  an 
atmosphere  of  modern  instructional  technology  to  motivate  the  faculty  to 
higher  teaching  efficiency,  and  providing  basic  research  for  computer  use 
for  the  civilian  educational  community. 

As  a means  of  presenting  the  benefits  of  various  strategies,  four 
of  the  most  recent  and  comprehensive  studies  of  instructional  alternatives 
will  be  briefly  analyzed.  Central  to  the  discussion  of  each  study  is 
a table  used  to  illustrate  the  salient  aspects  of  their  research.  For  each 
study  these  tables  represent  interpretations  and  condensations  of  the 
original  findings. 

^The  cost-effectiveness  of  these  new  systems  are  not  yet  determin- 
able; however,  research  into  this  subject  would  make  an  excellent  topic  for 
further  research  and  is  so  suggested.  See  below,  p.  253* 
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Gpeagle's  Cost  Data 

To  presen *■  the  multifaceted  evidence  about  costs,  Richard  E. 

Speagle  simplified  a v;ealth  of  data  from  two  studies  and  presented  his 
concepts  in  summary  form.^  He  felt  that  the  most  exciting  possibilities 
of  instructional  technology  centered  around  television  and  computers. 
Therefore,  table  1 illustra'-es  the  cost  structure  of  these  media  at  several 
levels  of  application.  Although  estimates  of  this  nature  should  be  viewed 
with  caution,  the  cost  projections  in  this  complex  educational  area  depend 
on  critical  assumptions  that  must  be  identified  and  changed  to  fit  practical 
training  situations. 


TABLE  1 

SPEAGLE 'S  ESTlFiATED  COSTS  OF  *iAJOE 
INSTRUCTIONAL  TECHNOLOGIES 

Instructional  Mode  and  Quali’-y  Cost  per  Student  Hour 

Conventional  instruction 


Instructional  materials 

S .02 

Instruct  iona]-  television 

Utili+y  model 

.07 

Medium  quality 

.21 

Top  quality 

.40 

Computer  assisted  instruction 

Drill  and  practice  CAI 

1.8l 

Tutorial  CAI--IBM  1500  system 

4.79 

SOURCE:  Interpretation  and  condensation  of  data  compiled  by 

Richard  E.  Speagle,  "The  Costs  of  Instructional  Technology,"  in 
To  Improve  Learning,  ed.  Sidney  G.  Tickton  (New  York:  R.  R.  Bowker 

Co.,  1971),  pp.  lC^l-7^ . 


^Richard  E.  Sieagle,  "The  Costs  of  Instructional  Tectinology , " 
in  To  Improve  Learning,  cd.  Sidney  G.  Tickton  (New  York:  R.  R.  Bowker 

Co . , 1971),  pp.  10'  L-^'t . 
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Kiesling's  Study 

Herbert  J.  Kiesling,  of  Indiana  University,  explored  methods  of 
assessing  the  actual  and  potential  efficiency  of  alternative  instructional 
strategies  and  compared  the  problems  of  evaluating  educational  outcomes  with 
those  of  evaluating  governmental  outputs  in  general.^  His  study  introduces 
a discussion  of  twelve  possible  teaching  strategies  created  by  various 
combinations  of  conventional  instruction  and  for  other  media — films,  tele- 
vision, programmed  instruction  (PI),  and  CAI.  Having  constructed  these 
alternative  strategies,  Kiesling  computed  cost  estimated  on  a per-student 
basis.  These  estimates  are  summarized  in  table  2 showing  a comparison  of 

the  relative  cost  of  trading  one  media  for  another.  From  the  table,  it 

2 

is  apparent  that  CAI  is  expensive,  but  so  is  an  instructor's  time. 

Of  all  the  media  listed  in  table  2,  television  is  the  least 
expensive.  It  is  even  less  costly  than  films.  This  is  due  to  the  copyright 
laws  governing  commercial  films. 

Up  to  this  point,  only  the  costs  of  alternative  strategies  have  been 
considered.  The  effectiveness  of  the  various  strategies  was  developed  by 
Kiesling  from  a synthesis  of  twenty-one  independent  studies.  Table  ? is 
provided  to  illustrate  a generalization  of  media  effectiveness.  The  most 
appropriate  conclusion  that  can  be  drawn  from  this  composite  of  studies  is 
that  the  use  of  instructional  media  does  not  hinder  the  learning  process. 
Indeed,  Kiesling  makes  the  point  that  multimedia,  PI,  and  CAI  can  improve 

^Herbert  J.  Kiesling,  "On  the  Economic  Analysis  of  Educational 
Technology,"  in  To  Improve  Learning,  ed.  Sidney  G.  Tickton  (New  York: 

R.  R.  Bowker  Co.,  1971),  p.  977. 

2 

It  should  be  noted  that  the  source  studies  took  place  between 
1966  and  1969?  when  CIA  was  in  its  infancy. 
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TABLE  2 

INSTRUCTIONAL  STRATEGIES  USING  VARIOUS  MEDIA 
AND  INSTRUCTOR  COMBINATIONS 


STRATEGY 

COST 

MEDIA 

PER  STUDENT 
PER  YEAR 

1.  Large  TV, 

66 

percent  TV 

$202 

Films,  and 

10 

percent  Films 

Conventional 

24 

percent  Instructor 

2.  Half  TV  and 

50 

percent  TV 

$277 

Half  Conventional 

50 

percent  Instructor 

3.  Conventional  with 

60 

percent  Instructor 

$307 

TV  and 

20 

percent  TV 

Fi  1ms 

20 

percent  Films 

4.  Television, 

33 

percent  TV 

$312 

Fi 1ms, 

20 

percent  Fi  1ms 

Programmed  Inst.S 

20 

percent  PI 

Conventional 

27 

percent  Instructor 

5.  Conventional  with 

86 

percent  Instructor 

$322 

Fi  1ms 

14 

percent  Films 

6.  Conventional  with 

88 

percent  Instructor 

$330 

Large  TV  Groups 

12 

percent  TV  + Monitor 

7,  Conventional  with 

91 

percent  Instructor 

$343 

CAI 

9 

percent  Computer 

8.  Conventional  Lecture 

100 

percent  Instructor 

$367 

9.  Conventional  plus 

84 

percent  Instructor 

$394 

Television 

16 

percent  TV 

10.  Conventional  with 

67 

percent  Instructor 

$400 

CAI 

33 

percent  Computer 

11,  Television, 

66 

percent  TV 

$410 

Films,  and 

10 

percent  Films 

Conventional 

24 

percent  Instructor 

12.  Conventional  with 

84 

percent  Instructor 

$467 

Programmed  Inst. 

16 

percent  PI 

SOURCE:  Interpretation  and  condensation  of  data  compiled  by  Herbert  J. 

Kiesling,  "On  the  Economic  Analysis  of  Educational  Technology,"  in  To  Improve 
Learn  in.-,  ed.  Sidney  G.  Tick*^on  (New  York:  R.  R.  Bov/ker  Co.,  1971),  pp.  992- 

w. 


TABLE  3 

A SAMPLE  OF  EXPERIMENTAL  FINDINGS  IN  AUDIOVISUAL  TECHNIQUES 


METHOD  OF  INSTRUCTION 


Television 

Half-hour  classes  by  TV 
All  instruction  by  TV 


Half  of  instruction  by  TV 
Closed  circuit  television 
All  instruction  by  TV 
Large  S Small  TV  classes 


f^Hi  media 

Fi  Im  strips  & motion 
Films  and  slides 
Film  strips  i sound  film 


Multimedia  carrels 


Programmed  Instruction 
All  progranmed  instruction 


30-minutes  of  PI 


40-minutes  of  PI 


Computer  Assisted  Instruction 

10-minutes  per  period  of 
CAI  drill  t practice 


EFFECTIVENESS 
(experimental  vs  control®) 

No  difference 

Superior  students--significantly  poorer 
Average  students — no  difference 
Below  average  students--better 

No  difference 

Statistically  significant 

No  significant  difference 

White  students-'Significantly  better 
Negro  students--no  significant  diff. 
Students  in  large  classes  did  as  well 
as  those  in  small  classes 


Most  effective 

Better  on  all  tests 

Improved  student  performance 
Film  strips  most  effective 

Faster  learning 

Effectiveness--not  statistically  sig. 


Above  average  students--significantly 
better 

Other  students--no  difference 

Significantly  better  except  in  low- 
ability  students 

No  significant  difference  except 
good  students  had  time  to  do 
other  things 


Statistically  significant  better 
learning 


®The  control  groups  were  face-to-face  teaching  (conventional  instruction). 


L. 


SOURCE:  Interpretation  and  condensation  of  data  compiled  by  Herbert  J. 

Kiesling,  "On  the  Economic  Analysis  of  Educational  Technology,"  in  To  Improve 
Learning,  ed.  Sidney  G.  Tickton  (New  York:  R.  R.  Bowker  Co.,  1971),  pp.  992- 

w. 
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learning.  It  should  be  noted  that  the  ability  level  of  the  student  is  a 
factor  in  the  effectiveness  of  the  media.  The  reader  is  reminded  that  the 
data  used  in  table  3 are  from  very  early  studies. 


Miller's  Approach 

To  give  balance  to  the  Kiesling  data,  the  views  of  James  G.  Miller 
should  be  considered.^  To  determine  the  place  of  such  technologies  in  the 
learning  process,  Miller  advocates  that  educators  must  evaluate  the  tech- 
nologies of  the  1970s  in  terms  of  the  comparative  benefits,  effectiveness, 
and  costs.  With  these  new  resources,  trainers  should  feel  compelled  to 
discard  conventional  methods  of  training  unless  the  trade-off  evaluations 
of  the  cost-effectiveness  demonstrate  such  methods  to  be  the  more  useful 
and  desirable.  The  summary  of  effectiveness  shown  in  table  3 (page  48) 
reinforces  the  validity  of  individualized  learning  strategies.  Further,  it 
demonstrates  to  the  instructors  that  they  now  have  additional  tools  available 
to  augment  their  human  attributes,  not  to  replace  them.  All  too  often  these 

i 

technologies  have  been  viewed  with  fear  and  apprehension  v/ithout  prior 
examination.  The  very  nature  of  our  technologically-oriented  society 
suggests  that  television,  cathode  ray  tubes,  and  computers  will  be  accepted 
by  students  in  the  future  as  the  media  for  conveying  information  as  readily 
as  books  have  been  in  the  past. 


James  G.  Miller  is  one  of  the  leaders  in  the  general  system  \ 

theory  field  and  has  made  comprehensive  use  of  the  "living  systems"  ! 

concept.  He  published  eight  articles  between  1965  and  1971,  with  1 he  \ 

phrase  "living  systems"  as  a part  of  the  title.  His  book  is  entitled  j 

Living  Systems  (New  York:  John  Wiley  & Sons,  1972).  | 

^James  G.  Miller,  "The  Nature  of  Living  Systems,"  Behavioral  j 

Science,  December  1971,  pp.  36-37*  < 

i 

.J 
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To  assist  the  instructor  in  gaining  an  appreciation  of  several  new 
instructional  media,  table  h lists  the  major  media  of  instructional  tech- 
nology now  available  for  integration  into  the  curriculum.  This  format  avoids 
the  pitfalls  of  cross-comparisons  and  focuses  on  nine  elements  of  effective- 
ness in  order  that  instructors  can  evaluate  media  characteristics  in  the 
trade-off  analysis  form  necessary  for  valid  cost-effectiveness  decisions 
on  teaching  strategies. 

A large  body  of  research  on  learning,  in  general  psychology,  and 
educational  psychology  presents  the  framework  of  what  constitutes  an 
optional  learning  environment.  Yet,  this  knowledge  is  not  definitive.  It 
differs  from  individual  to  individual.  Miller  suggests  that  aids  to  learning 
are  most  useful  if  the  student  can  do  the  following:  carry  it  around,  use 
it  individually  at  the  school  or  at  home,  schedule  its  use,  control  the 
rate  of  information  flow,  interact  with  the  media,  receive  individualized 
learning  through  branching,^  employ  several  of  his  senses,  and  operate  as 
part  of  a larger  learning  network.  Upon  examining  the  columns  in  table  4, 
it  is  apparent  that  none  of  the  media  are  optimal  in  all  of  these  ways. 

Some  are  better  than  others,  and  some  are  more  appropriate  than  others  for 
certain  training  situations.  These  differences  among  media  make  careful 
analysis  of  the  trade-offs  mandatory. 

As  a means  of  understanding  the  cost  estimates  provided  in  table  4, 
figure  8 is  used  to  show  the  range  of  costs  for  each  media.  In  addition, 
the  likely  direction  of  change  in  per-hour  costs  has  been  added  to  the 

^The  term  "branching"  refers  to  a point  in  a computer  program 
where  the  computer  selects  one  of  two  or  more  subroutines,  according  to 
the  conditions  of  the  program. 
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MILLER'S  CHARACTERISTICS  AND  COSTS  OP  VARIOUS  INSTRUCTIONAL  MEDIA 


COST  IN  DOLLARS  PER  STUDENT  HOUR 


IL 


52 


^ On-Line  Computer  |CAI) 

1 Autornated  Storage  and  Retrieval  of  Written 
and  Graphic  Materials 
5 Computerized  Programmed  Instruction 

• Facsimile  Transmission  of  Documents  by 

Electronic  Circuits 
5 Small  Discussion  Group 

• Dial  Access  Instructional  TV 
7 Class  Lecture 

• Books  and  Journals 


’ Printed  Programmed  Instruction 
to  Standard  Audio-Visual  Aids 
I)  Closed-Circuit  Live  Instructional  TV 
tj  Closed-Circuit  Tape-Recorded  Instructional  TV 
13  Broadcast  Live  Instructional  TV 

Closed-Circuit  Lectures  on  Public  Address  System 
15  Broadcast  Tape-Recorded  Instructional  TV 
Dial  Access  Audio  Tape  Recordings 
17  Educational  Radio 


Fig.  8.  Range  of  costs  per  student  hour  for  instructional 
techniques  (1970  data)  compared  with  CAI  estimated  cost  (1975) 


oOURCE;  Dean  Brown  et  al.,  Survey  of  the  Use  of  Educational  Teclinolof 
in  the  Armed  Services  (Menlo  Park,  Calif.:  Stanford  Research  Institute, 

November  1973) » p.  20. 
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cost-range  bars.^  A few  general  observations  can  be  made  from  the  chart. 
Large  class  lectures  are  less  expensive  than  small  group  discussions.  Even 
though  more  of  the  electronic  media  have  all  the  advantages  of  direct  human 
contact,  some  of  them  appear  to  be  as  cheap  as  traditional  human  teaching, 
or  cheaper.  Although  printed  media  is  regarded  as  cheap,  its  range  of 
cost  makes  it  sometimes  more  expensive  than  electronic  technologies.  To 
get  electronic  media  that  deliver  to  both  the  eyes  and  the  ears  of  the 
student,  the  cost  is  normally  more  than  for  media  involving  audition  alone. 


Westinghouse  Learning  Ctorporation 

In  1970,  an  analytic  study  was  directed  toward  the  fundamental 

question  of  instructional  technology  cost-effectiveness.  The  purpose  was 

to  find  ways  of  significantly  reducing  instructional  cost  while  either 

2 

maintaining  or  improving  instructional  effectiveness.  The  operating 
supposition  that  prompted  the  Westinghouse  Learning  Corporation  analysis 
was  that  significant  economies  can  be  achieved  if  the  optimal  combinations 
are  found.  For  example,  if  various  instructional  means,  particularly 
recent  innovations  requiring  less  direct  manpower,  are  welded  together 
into  a compai'atively  large-scale  system  capable  of  handling  at  least 
several  hundred  students  concurrently,  significant  cost  saving  could  be 
generated.  This  700-page  study  includes  a lengthy  review  and  assessment 


of  seventeen  selected  media.  With  this  comprehensive  information  * 


The  chart  (fig.  8)  was  prepared  by  Dean  Brown,  using  the  cost 
data  from  James  G.  Miller's  study.  Brown  added  his  estimate  for  the 
direction  of  likely  changes  in  cost  and  the  TICCIT  cost  bar.  For  a brief 
description  of  TICCIT,  see  above,  p.  32. 

2 

William  E.  Rhode  et  al. , Analysis  and  Approach  to  the  Development 
of  an  Advanced  Multimedia  Instructional  System  (Sladensburg,  Md. : Westing- 

house Learning  Corporation,  May  1970). 
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tabulated  for  each  mediiim,  the  analysis  provides  a detailed  comparison  of 
the  respective  merits  for  different  purposes  with  emphasis  on  individuali- 
zation of  instruction  and  economy.  From  the  many  media  studied,  several 
have  been  summarized  in  table  5-  This  study  included  a significant  amount 
of  subjective  effectiveness  data.  The  characteristics  tabulated  by  Miller 
in  table  4 are  applicable  to  all  of  these  media  studies.^ 


TABLE  5 

A SUMMARY  OF  SELECTED  MEDIA  SYSTEM  COSTS 
FROM  THE  WESTINGHOUSE  STUDY 


Selected  Instructional  Media 


Cost  Per 
Student  Hour^ 


1.  Conventional  Lecture/Text  System  S .25 

2.  Audio  Tape  System  .69 

3.  Learning  (Listening)  Laboratory  .80 

4.  Programmed  Instruction  Text  (Linear)  .84 

5.  Portable  Instructor  Aids  .91 

6.  Programmed  Instruction  Text  with  Branching  .97 

V.  Portable  Video  Tape  Recording  System  1.40 

8.  Programmed  Instruction  by  Teaching  Machine  1.75 

9.  Closed  Circuit  TV  2.43 

10.  Silent  Still  Visuals  2.56 

11.  Live  TV  Instruction  3*49 

12.  Video  Tape  System  3-58 

13.  Sound  Motion  Pictures  6.?8 

14.  Audiovisual  Carrel — Sound  Film  Cairtridge  16.25 


^This  cost  is  the  central  figure  from  a series  of  matrices 
which  represent  the  cost  per  student  hour  for  600  students  taking  a 
fifteen-week  course,  offered  three  times  a year,  or  810,000  student 
hours. 


SOURCE:  Interpretation  and  condensation  of  data  compiled  by  William  E. 

Rhode  et  al. , Analysis  and  Approach  to  the  Development  of  an  Advanced  Multi- 
media  Instructional  System  (Bladensburg,  Md. : Westinghouse  Learning  Corp. , 
May  1970),  pp.  57,  72,  *1,  91,  159,  l82,  190,  200,  227,  2?8,  316. 


See  above,  p. 
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The  selection  of  one  media  over  another  is  highly  dependent  on 
the  nature  of  the  instruction,  once  the  cost  parameters  are  established. 

On  the  basis  of  such  comparisons,  an  optimum  illustrative  configuration 
was  proposed  to  meet  variegated  training  requirements  in  large  volume. 

The  suggested  system  was  programmed  instruction  by  text  and  teaching  machine 
with  individualized  sound  motion  picture  capability,  video  tape  recording, 
simulation,  and  dial  access  computerized  information  retrieval.  The 
programmed  instruction  text  would  carry  the  burden  of  instruction.  A 
computerized  management  subsystem  was  proposed  to  handle  the  necessary 
control  and  coordination  of  such  an  advanced  multimedia  system. 


The  Difficulties  of  Selecting  a Training  Strategy 
Some  of  the  attempts  to  use  modern  teaching  methods  have  failed 
because  education  or  training  goals  have  not  been  clearly  stated  or  communi- 
cated to  the  instructor.^  Without  such  direction,  the  opportunity  for 
effective  learning  is  foregone.  On  the  other  hand,  if  educational  goals 
are  identified  and  relevant  policy  decisions  are  made,  the  issues  of  an 
appropriate  training  strategy  are  more  easily  addressed.  However,  the 
active  selection  of  the  optimum  strategy  is  a difficult  task.  In  fact, 
there  is  seldom  a single  solution,  but  rather,  a range  of  viable 
alternatives. 

The  Commission  on  Instructional  Technology  concluded  in  its  study 
that  "learning  might  be  significantly  impro’-od  if  the  revolution  of 
information  processing  and  communication  could  be  harnessed  to  the  tasks 


Carnegie  Commission  on  Higher  Education,  The  Fourth  Revolution 
(New  York:  McGraw-Hill  Book  Co.,  June  1972),  p.  10. 
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of  instruction.  ^ The  study  supports  the  position  that  one-shot  injections 

of  a single  technological  medium  are  ineffective,  and,  at  b°st,  such 

injections  offer  only  optional  "enrichment."  Technology  can  contribute 

its  full  potential  only  when  educators  perceive  instructional  technology 

as  a system  and  integrate  a range  of  human  and  material  resources  into  the 

2 

total  teaching  process. 

Whether  mass  lectures  or  individual  tutorials  are  indicated,  the 
mode  of  instruction  cannot  be  decided  until  the  effectiveness  and  cost  of 
each  alternative  have  been  analyzed.  However,  as  the  discussion  in  this 
chapter  has  shown,  the  managerial  information  and  methods  do  not  yet  exist 
in  education  except  in  small-scale  or  other  experimental  quantities. 

The  conditions  for  success  in  the  use  of  the  "things  of  learning"  are  many, 
varied,  imprecise,  changeable,  and  changing.^  Given  this  uncertainty. 


The  Secretary  of  Health,  Education,  and  Welfare,  in  response  to 
Title  III  of  the  Public  Broadcasting  Act,  requested  a select  committee 
(chaired  by  Sterling  M.  McMurrin)  to  conduct  a wide-ranging  study  to  examine 
every  aspect  of  instructional  technology  and  every  program  which  may  arise 
in  its  development.  In  the  light  of  their  mandate,  the  Commission  concerned 
itself  with  the  whole  gamut  of  instructional  technology — old,  new,  and 
future;  mechanical  and  electronic;  automated  and  cybernated;  from  innova- 
tions in  print  technology  to  computers;  from  classrooms  to  multimedia 
centers.  Six  recommendations  were  proposed  by  the  Commission  on  Instruc- 
tional Technology  that  were  considered  essential  to  achieve  the  change 
needed  in  the  American  educational  system.  The  changes  required  will 
probably  be  as  thoroughgoing  as  those  which  industry  underwent  when  it 
shifted  from  hand  labor  to  mechanization.  With  a society  that  is  hurtling 
into  the  age  of  the  computer  and  the  satellite,  America  can  no  longer  be 
held  back  by  an  educational  system  that  is  limping  along  at  the  blackboard 
and  textbook  stage  of  communication.  The  study  was  directed  by  Sidney  G. 
Tickton,  executive  vice-president  of  the  Academy  for  Educational  Development. 
The  report  was  published  as  a two-volume  book,  edited  by  Tickton,  entitled 
To  Improve  Learning  (New  York:  R.  R.  Bowker  Co.,  1970). 

^Tbid. , p.  10. 

^James  W.  Armsey  and  Norman  C.  Dahl,  An  Inquiry  into  the  Uses  of 
Instructional  Technology  (New  York:  Ford  Foundation,  1973),  P«  21. 
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the  likelihood  of  achieving  cuccese  in  developing  a training  strategy  can 
be  improved  by  considering  the  following  factors: 

1.  A recognized  and  generally  agreed  upon  need  for  change 
must  exist 

2.  A desire  to  meet  the  need  and  to  do  it  through  the  use 
of  instructional  technology  must  pervade 

3.  A purpose  must  guide  and  must  be  articulated 

4.  A structure  should  exist  which  makes  success  possible 

5.  Leadership  must  be  exerted  at  the  right  level  of  authority, 
responsibility,  and  control 

6.  Faculty  must  participate  and  support  the  project 

7.  Some  substance  (learning  objectives)  must  require  the 
use  of  "the  things  of  learning" 

8.  A mechanism  for  measurement,  for  evaluation  of  the 
experience,  must  be  included 

9.  Adequate  resources  must  be  provided  at  the  beginning 
and  for  the  duration  of  the  project^ 

These  nine  factors  demonstrate  the  difficulty  in  achieving  successful 

training  strategy.  The  "how"  of  training  is  the  most  illusive  component 

of  the  instructional  area.  The  factors  listed  above  represent  forward 

thinking  synthesis  of  some  of  the  steps  which  can  make  the  educator's  role 

more  effective  as  the  strategy  of  instruction  is  being  selected.  A number 

of  these  aspects  will  receive  additional  consideration  in  the  chapters 

that  follow. 


^Ibid. , pp.  101-3. 


CHAPTER  3 
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THE  PROGRESS  TOWARD  THE  INSTRUCTIONAL  USE  OF 
THE  COMPUTER  IN  THE  MILITARY  SERVICES 


Introduction 

This  chapter  is  designed  to  answer  the  subsidiary  research 
question:  What  progress  has  been  made  by  the  military  services  toward 

the  integration  of  computers  in  the  instructional  process?  In  responding 
to  tViis  question,  three  major  areas  are  explored.  First,  it  is  necessary 
to  determine  the  time  frames  of  the  development  of  the  various  computer 
applications  to  training  and  education.  Then,  the  progress  of  each  service 
is  examined  to  establish  the  advancements  with  each.  Finally,  the  quanti- 
tative data  to  illustrate  progress  of  the  services  are  presented.  Because 
of  the  nascent  nature  of  computer  use  in  training,  it  is  inappropriate 
to  seize  on  any  one  of  these  areas  as  the  measure  of  service  progress. 
Rather,  by  evaluating  the  progress  in  the  light  of  the  subjective  and  the 
objective  information  in  these  three  areas,  a reliable  perspective  is 
obtained. 


The  Time  Frames  of  Progress 

In  a study  of  this  breadth,  it  is  desirable  to  place  some  time 
parameters  on  the  use  of  computers  in  military  training.  One  of  the  early 
studies  covered  in  this  area  was  a 1972  Carnegie  Commission  report  which 
posited  several  major  themes  of  its  inquiry  on  the  "Fourth  Revolution" 
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concerning  instructional  technology.^  The  first  of  these  themes  declared 
that  new  (electronic)  technology  has  already  transformed  administrative 
methods  and  is  entering  into  the  instructional  process.  Figuie  9 was  used 
to  depict  the  Commission's  estimate  of  higher  education  progress  made  in 
the  integration  of  electronic  technology  into  the  functional  areas  of 
research,  administration,  library,  and  instruction. 


Research 


Administration 


Library 


Instruction 


1970 


1980 


1990 


2000 


2010 


Experimentation 
and  development 

zza  Generally  introduced 
n Generally  In  use 


Fig.  9»  Estimated  use  of  electronic  technology  (computers, 
cable  television,  videocassettes)  in  higher  education 

SOURCE:  Carnegie  Commission  on  Higher  Education,  The  Fourth 

Revolut ion  (New  York:  McGraw  Hill  Book  Co.,  1972),  p.  2. 

By  using  this  concept  as  a format,  a similar  figure  was  developed 
for  the  military  services  with  an  expansion  of  the  functional  areas  to 
seven  general  categories  of  computer  application:  academic  administration, 

calculation,  simulation,  service  academy  education,  service  college 

^Carnegie  Commission,  Fourth  Revolution,  p.  1. 
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education,  organizational  training,  and  individual  training.^  New  tech- 
nologies usually  become  a part  of  an  organization  as  a result  of  phased 
development  programs.  This  notion  of  phased  integration  was  depicted  in 
the  figure  by  contrasting  bar  codes  to  provide  for  (1)  the  development 
phase,  (2)  the  general  introduction  phase,  and  (3)  a generally  in  use  phase. 
In  developing  the  military  version  of  this  bar  chart,  time  frame  estimates 
were  postulated  as  a result  of  reseai'ching  the  literature  and  conducting 
personal  interviews  during  the  period  when  the  staff  interview  guide  was 
being  developed.  Ttie  military  version  of  the  chart  was  then  placed  at  the 
end  of  the  staff  inf. erview  guide  and  subjected  to  the  same  pretests  and 
refinements  accorded  the  other  staff  questions.  This  refined  bar  chart 
(fig.  10)  was  discussed  at  the  close  of  each  staff  interview.  A great 
majority  of  the  respondents  indicated  satisfaction  or  agreement  with  the 
postulated  time  frames.  The  nagging  thought  persisted,  however,  that  the 
large  number  of  respondents  accepting  the  charted  time  frames  did  so  to 
be  agreeable,  or  they  were  taking  the  easy  way  out  by  accepting  the 


The  computer  applications  are  defined  as  follows: 

Academic  administration — The  computerization  of  administration  that  directly 
supports  the  instructional  process  to  include  such  activities  as  test 
construction,  grading,  and  analysis. 

Calculation — Use  of  the  computer  to  perform  mathematical  processes  which  may 
be  student  programmed,  interactive,  and  on-line. 

Simulation — A computerized  model  of  a real-life  situation  represented  by 
given  sets  of  circumstances  and  parameters. 

Service  academy  education — Tlie  use  of  computers  to  provide  instructional 
support  for  courses  conducted  at  the  military  academies  to  include 
CAI,  simulation,  and  calculation. 

Service  college  education — The  use  of  computers  to  provide  instructional 
support  at  the  command  staff  college  and  senior  service  colleve  level 
to  include  calculation,  simulation,  and  CAI. 

Organizational  training — The  use  of  the  computer  to  provide  training  or 
evaluation  of  organized  crews  or  units,  normally  conducted  by  a unit 
at  a garrison  or  in  the  field. 

Individual  training — The  use  of  the  computer  to  train  individuals,  normally 
Ln  a service  school  setting  and  directed  toward  skill  acquisition. 
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estimates  provided.  Conversely,  the  fact  that  79  percent  agreed  could 
mean  that  the  time  frames  represented  their  best  estimates  also. 


Academic  Administration 

Calculation 

Simulation 

Education— Service  Academies 
Education— Service  Colleges 
Organizational  Training 
Individual  Training 


1960  1970  1980  1990 


Generally  In  Use 


Fig.  10.  The  postulated  time  frames  associated  with  various 
computer  applications  in  military  training  which  suggest  the  three  phases 
normally  associated  with  the  introduction  of  new  computer  technology. 

Each  staff  survey  respondent  was  asked  to  draw  in  lines  to  show  his 
perception  of  the  time  spans  applicable  to  each  mode  of  computer  use. 


In  such  a case  as  this,  it  is  entirely  possible  to  conclude  that 
the  responses  that  varied  from  the  postulated  time  frames  are  more  signifi- 
cant than  those  that  were  in  agreement.  This  thought  led  to  the  question 
of  how  best  to  aggregate  the  views  of  the  ninety-two  respondents  and 
generate  an  "expert  opinion"  set  of  time  frames.  Stephen  Isaac  and 
William  B.  Michael  suggest  the  use  of  the  median  as  a measure  of  central 
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tendency  for  criteria  similar  to  these.  Therefore,  figure  11  was 
developed,  on  the  basis  of  the  median  value  of  responses,  for  each  phase 
of  growth  for  all  training  and  education  applications. 


1960 


1970 


1980 


1990 


Academic  Administration 

Calculation 

Simulati  on 

Education— Service  Academies 
Education--Service  Colleges 
Organizational  Training 
Individual  Training 


mm 


Developmental  & Prototype 
Generally  Introduced 
Generally  In  Use 


Fig.  11.  Staff  survey  response  produced  new  time  frame  estimates 
of  when  computer  applications  have  or  will  take  place  in  military  training 
and  education.  From  the  median  responses,  each  phase  of  the  applications 
now  has  a new  bar  length  which  is  contrasted  with  the  postulated  time  frames 
by  an  arrow.  The  time  shift  is  shown  by  the  length  and  direction  of  the 
arrow. 


The  use  of  the  median  as  a measure  of  central  tendency  is  appropri- 
ate when  the  following  applies: 

1.  "Distributions  are  markedly  skewed" 

2.  "We  are  interested  in  whether  cases  fall  within  the  upper  or  lower 

halves  of  the  distribution  and  not  particularly  in  how  far  from 
the  central  point" 

3.  "An  incomplete  distribution  is  given" 

Stephen  Isaac  and  William  B.  Michael,  Handbook  in  Research  and  Evaluation 
(San  Diego,  Calif.:  Robert  R.  Knapp,  1971 ),  p.  117. 
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The  arrows  above  each  phase  of  the  bars  (fig.  11,  page  62)  show 
that  the  time  frames  needed  to  be  extended  a few  years  for  academic 
administration  and  calculation.  Conversely,  the  time  frames  needed  to  be 
shortened  from  three  to  six  years  in  the  two  bars  for  organizational  training 
and  individual  training.  In  the  middle  three  categories  (simulation, 
service  academy  education,  and  senior  service  college  education)  the 
responses  reflected  ambivalence.  An  interesting  discovery  is  made  by  a 
holistic  view  of  figure  11,  observing  the  start  and  stop  lines  in  each 
phase  in  relation  to  time.  The  survey  suggests  that  all  developmental  and 
prototype  work  (diagonal  lines)  for  computer  technology  in  military  training 
and  education  has  already  been  completed  except  for  organizational  training, 
which  continues  to  1977.  Table  6 recapitulates  this  information  for  ease 
of  reference.  The  table  reflects  the  estimate  of  the  staff  respondents 
that  the  main  developmental  work  on  computer  based  training  will  be 
completed  in  the  decade  of  the  1970s. 

TABLE  6 

ESTIMAITD  COMPLETION  YEARS  FOR  THE  DEVELOPMENT  AND 
PROTOTYPE  PHASES  OF  COMPUTER  APPLICATIONS  IN 
MILITARY  TRAINING  AND  EDUCATION 

Estimated  Completion  Year  for 

Application  Development-Prototype  Phase 


Academic  administration 

1967 

Calculation 

1970 

Simulation 

1969 

Education — service  academies 

1967 

Education — service  colleges 

1972 

Organizational  training 

1977 

Individual  training 

1973 
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These  staff  estimates  should  not  lead  one  to  believe  that  the 
military  has  completed  the  research  and  development  of  computerizing 
individual  training.  The  phases,  though  drawn  as  start-stop  bars  in 
figure  11  (page  62),  do  not  lend  themselves  to  such  clean  breaks  in  reality. 

In  fact,  much  developmental  work  will  continue  even  though  all  of  the 
services  are  "generally  introducing"  computer  based  training  at  this  time. 

The  information  gained  from  personal  visits  to  twenty  service  activities 
suggests,  however,  that  the  staff  estimates  are  a bit  heroic  if  one  accepts 
the  end  of  the  diagonal  lines  as  representing  the  end  of  development  of 
computer  based  training. 

Returning  to  the  second  set  of  phase  lines  of  figure  11,  it  is 
equally  important  to  realize  that  the  staff  respondents  reached  the 
consensus,  again  with  the  exception  of  organizational  training,  that  all 
of  the  computer  applications  will  be  in  "general  use"  prior  to  the  1980s. 

Thus,  there  is  evidence  in  the  field  that  the  1980s  will  be  a decade  of 

I 

operational  use  of  computers  in  military  training  and  education.  These  i 

data,  from  both  staff  and  instructor  respondents,  lend  support  to  the 

i 

general  premise  of  this  research  report  that  the  military  will  find  computer  j 

based  training  more  prevalent  in  the  1980s. 

An  Overview  of  Computer  Based  Training  Systems 
The  second  step  in  determining  military  progress  in  computer 
technology  was  an  examination  of  the  ways  the  military  services  are 
presently  using  the  computer  in  the  instructional  process.  For  the  purpose 
of  collecting  relevant  data  for  this  report,  personal  visits  were  made  to 
twenty  military  training  or  educational  activities.  In  addition,  data 
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were  collected  by  telephone  and  by  correspondence  with  sixteen  other 
institutions.  An  overview  of  the  highlights  of  progress  of  each  service 
is  presented  in  this  chapter,^  demonstrating  how  the  scope  and  utility 
of  computers  for  instructional  purposes  by  each  service  have  expanded  to 
include  computer  based  training. 

The  next  twelve  pages  contain  a brief  description  of  the  most 
significant  instructional  computer  applications  by  the  four  military 
services  and  the  Department  of  Defense  institutions.  Photographs  are 
included  in  each  section  to  illustrate  the  principal  applications. 

The  Air  Force  and  Computer 
Directed  Training 

The  Air  Force  has  been  involved  in  computer  aided  training  since 
the  development  of  the  SAGE  (Semi-automatic  Ground  Envii-onment ) system  of 
195^.^  This  concept  used  operational  computers  in  the  training  of  operators 
on  the  job  and  subsequently  was  applied  to  the  development  of  Computer 
Directed  Training  Systems  (CDTS).  CDTS  programs  are  used  at  base  level 
at  over  100  installations,  training  operating  personnel  through  the  use 
of  this  tutorial,  computer  assisted  instructional  system. 

The  PLATO  IV  computer  assisted  instruction  system,  developed  by 
the  University  of  Illinois,  is  currently  being  tested  for  military 


The  general  information  and  data  gathered  through  personal 
visits  together  with  a search  of  the  literature  and  telephonic  interviews 
were  used  to  develop  detailed  descriptions  of  each  service  computer  based 
training  and  education  application.  The  descriptions  represent  a pioneer 
effort  in  documenting  the  status  of  institutional  computer  use  in  the 
military  service  and  have  been  published  separately  at  the  request  of  DoD 
for  use  in  a task  force  report  and  at  a computer  conference  at  the  DoD 
Computer  Institute.  Col.  Gene  T.  Sherron,  Computers  in  Military  Training 
(Washington,  D.C.:  Industrial  College  of  the  Armed  Forces,  June  1975). 

2 

See  above,  p.  10,  n.  2. 
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application  at  a number  of  Air  Force  schools.  PLATO  IV  programs  include: 
vehicle  maintenance  training  at  Chanute  Air  Force  Base,  medical  training 
at  Sheppard  Air  Force  Base,  and  logistical  applications  at  Lowry  Air  Force 


Base. 


The  major  CAI-CMI  effort  of  the  Air  Force  is  the  Advanced 
Instructional  System  (AIS)  which  is  currently  under  development  at  Lowry 
Air  Force  Base.  The  project  originated  in  1969  and  was  extended  over  an 
eight-year  period  at  a cost  of  more  than  $13  million.  This  individualized 
instructional  system  is  referred  to  as  the  maxicomputer,  multimedia  approach 
to  CAI.  It  features  the  CDC  Cyber  73-1^  computer  and  115  PLATO  TV  student 
terminals.  The  system  will  include  600  carrels  and  500  media  devices  (see 
fig.  12).  Each  of  the  three  courses  being  developed  for  AIS  will 
incorporate  varying  amounts  of  instructional  media  to  teach  about  7,000 
students  annually.  The  integration  of  technology  in  this  multimedia 
system  is  a good  example  of  the  development  of  sophisticated  future 
military  training  systems.  Table  7 shows  the  courses  and  distribution 
of  training  strategies. 

The  allocation  of  training  technology  includes  conventional  military 
^raining  strategies  such  as  the  lecture,  conference,  and  demonstration,  but 


PLATO  (Programmed  Logic  for  Automatic  Teaching  Operations)  is  a 
computer  based  teaching  system  which  provides  a means  for  individualizing 
student  instruction  where  the  instructor,  the  computer,  and  the  student 
are  all  members  of  an  interactive  team.  The  University  of  Illinois  has  been 
experimenting  with  PLATO  since  i960.  PLATO  has  since  grown  to  a system  of 
over  500  terminals  in  operation  at  more  than  fifty  locations.  The  system 
features  a maxicomputer  (CDC  6OOO  series)  and  student  terminals  (the  Magnavox 
PLATO  IV  student  terminal  with  an  Owens-Illinois  Digivue  Plasma  display 
panel).  Donald  Bitzer  and  D.  Skaperdas,  The  Design  of  an  Economically 
Viable  Large-Scale  Computer  Based  Education  System  (Urbana,  111.: Computer- 
Based  Education  Research  Laboratory,  University  of  Illinois,  July  1973) » 

p.  1. 


SOURCE:  Li-‘*'*'er  frori  Dr.  Yasuf  li-ie , AIS  Program.  Manager, 

AFHRL  Technical  Training  Divisicti,  L«jwi-y  Air  Force  Base,  Colorado, 

21  March  1975. 


Fig.  1".  Some  of  •ho  cnr.: 
System.  (a)  Airman  uses  a mod  if 
by  Magnavox  v;i. ich  features  a 
(t)  A management  ‘ erminal  wh'i  - i 
left),  a Da*  a In*erfacp  h'-i  ■ 

6500  or*  ; cal  form  r^’ader  (‘or  r 


:>f  ‘‘he  Advanced  Inr*  ruct  ional 
. ' keyboard)  PLATO  IV  s*uden‘  *ermiinal 

; rcreen  called  a plasma  panel. 

■' a PDF  ll/O'"  mi nicomru*  er  (lower 
, center',  and  a Decision,  Inc. 
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TABLE  7 

THE  PERCENTAGE  DISTRIBUTION  OF  MEDIA  FOR  THE 
AIR  FORCE  ADVANCED  INSTRUCTIONAL  SYSTEM 


Printed 

Media 

Materials 
(Film,  Tape,  etc.) 

CIA 

Terminal 

Inventory  management 

G3% 

22% 

15% 

Precision  measuring 
equipment 

52 

26 

22 

Weapons  mechanic 

54 

36 

10 

SOURCE:  Interview  with  Dr.  Joseph  Y.  Yasutaike,  Advanced  Instructional 

System  Program  Manager,  Lowry  Air  Force  Base,  Colorado,  5 June  197^- 


provides  the  opportunity  for  the  student  to  be  taught  and  directed  by  the 
computer  system  with  a minimum  of  faculty  involvement.  This  integration  of 
technology  does  not  mean  that  instructors  are  no  longer  required  at  the 
school.  Development  and  continuing  refinement  of  instructional  materials 
remain  the  primary  tasks  of  the  instructor  and  consume  a significant  amount 
of  his  time.  Of  great  importance  is  the  one-to-one  relationship  between 
'■he  instructor  and  the  student.  As  the  system  moves  the  student  through 
the  learning  process  at  his  own  pace,  the  faculty  is  ever  present  to 
motivate  and  help  him  with  the  difficult  comprehension  areas.  The  AIS 
contract  includes  a number  of  basic  performance  criteria  which  are  of 
interest  because  they  demonstrate  the  potential  for  computer  based  training. 
It  is  projected  that  the  AIS  will  reduce  the  training  time  of  each  course 
by  25  percent  and  will  not  exceed  the  current  wash-out  rate.^ 


U.S. , Department  of  the  Air  Force,  "General  Specifications  for 
Performance  aind  Design  Requirements  for  the  Advanced  Instructional  System," 
an  exhibit  from  the  request  for  proposal  (RFP)  developed  by  the  Air  Force 
Human  Resources  Laboratory,  Lowry  Air  Force  Base,  Colorado,  12  April  1972, 
p.  7*  The  term  "washout"  refers  to  academic  failure  in  a course.  It  is 
synonymous  with  "attrition  rate." 
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The  long-range  plan  for  this  system  suggests  that  several  large 


systems  such  as  AIS  will  be  in  use  in  I980  at  the  major  technical  training 
bases  to  handle  skill  training  for  the  Air  Force. ^ 


The  Navy  and  Computer  Managed  Training 

Since  the  raid-1960s,  the  Navy  has  been  actively  involved  in 

developing  computer  based  training  applications  on  a broad  front.  For 

example,  two  large  CAI  projects  were  conducted  at  the  Naval  Academy 

from  1967  to  1972.  One  project  featured  the  IBM  I5OO  system,  which  was 

used  to  experiment  solely  with  tutorial  and  drill  and  practice  techniques. 

The  other  project  was  an  experiment  with  all  CAI  techniques  using  standard 

teletype  terminals  with  a Honeywell  635  computer.  On  the  basis  of 

comparative  cost  effectiveness,  the  teletype  system  became  the  accepted 

system.  The  growth  in  number  of  users  of  this  system  has  reached  the 

point  where  virtually  all  midshipmen  use  the  system  as  students,  and  the 

faculty  members  use  it  to  develop  more  learning  applications  for  their 
2 

courses. 

The  largest  computer  based  training  system  in  use  by  the  Navy  is 
computer  managed  instruction  (CMI).  Over  the  past  seven  years,  CMl  has 
been  developed  by  the  Naval  Technical  Training  Command  at  Memphis, 


^Interview  with  Dr.  Marty  R.  Rockway,  Air  Force  Human  Resource 
Laboratory,  Lowry  AFB,  Colorado,  5 June  197^. 

2 

In  1966,  the  Naval  Academy  began  testing  CAI  systems  for  possible 
use  as  an  instructional  medium.  By  197^,  the  Academy  was  using  I80  terminals 
and  a GE  635  computer  to  support  over  200  of  its  courses.  Of  the  5^ 
faculty  members,  about  66  percent  are  active  users  of  the  computer  support. 
Sometime  during  their  education  the  4,100  midshipmen  use  the  computer 
system.  Interview  with  Capt.  Philip  A.  Charest , Director  of  Computer 
Services,  U.S.  Naval  Academy,  Annapolis,  Maryland,  I3  June  1974. 
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Tennessee.  This  system  uses  a computer  to  monitor  and  direct  aviation 
students  on  an  individual  basis,  as  shown  in  figure  13«  The  actual 
instruction  takes  place  off-line,  but  the  computer  system  manages  approxi- 
mately 500  students  a week  in  several  different  courses.  The  success  of 
this  system  has  led  to  its  adoption  in  the  Basic  Electricity  and  Electronics 
Schools  at  the  Navy  Training  Centers  at  San  Diego  and  Great  Lakes. ^ 


The  Marine  Corps  and  Computer  Assisted  Training 

From  a purist's  point  of  view,  the  Marine  Corps  has  the  best 

operational  example  of  CAI  in  the  military.  The  Communications  Electronics 

School  in  California  has  trained  hundreds  of  Marines  in  basic  electronics 

over  the  past  two  years.  (See  illustration  in  fig.  14. ) The  effectiveness 

of  this  system  has  accomplished  the  reduction  of  twenty-three  instructor 

billets  and  quickened  the  pace  of  learning  to  the  extent  that  the  course 

2 

lengths  of  the  four  courses  were  reduced  by  several  weeks. 

The  Marines  are  also  leading  the  services  in  the  use  of  computers 
for  field  exercises  and  command  post  exercises.  Their  Tactical  Warfare 
Analysis  and  Evaluation  System  is  designed  for  field  exercises,  and  their 
Tactical  Exercise  Simulator  and  Evaluator  is  designed  for  command  post 
and  map  exercises. 


^Interview  with  Cmdr.  Richard  Fletcher,  Director  of  -Instruction, 
■'.J.  Naval  Air  Technical  Training  Center,  Memphis,  Millington,  Tennessee, 
in-  1974. 

Interview  with  Lt.  Col.  Robert  B.  Mason,  Academic  Director, 

Oirrs  Communications-Electronics  School,  Twentynine  Palms, 

* '•pi.a.  Tune  1974. 
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Fig,  13.  Under  CMI  dir  ■ 
instruction  (tape  unit,  lower  i 
projecting  into  a rear  view  scr^'  •. 
programmeil  instruction  text  on  'i  a. 
This  study  carrel  also  has  a carai 
(lower  rifTht). 


. sailor  receives  audiovisual 
mm  carousel  slide  uni’ 
■per  right)  as  he  reads  the 
"I'^ctricity  and  electronics, 
ty  for  microfiche  projection 
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Department  of  Defense  Computer  Based  Simulations 
The  Department  of  Defense  has  established  a number  of  tri-service 
educational  and  training  institutions  over  the  years  that  use  computers 
to  aid  in  the  learning  process.  For  example,  the  Industrial  College  of  the 
Armed  Forces  in  Washington,  D.C. , has  been  using  computer  based  simulations 
since  I96I  to  support  its  resident  program.  An  illustration  is  shown  in 
figure  15. 

At  Fort  Belvoir,  Virginia,  the  Defense  Systems  Management  School 
uses  a GSA  time-sharing  system  to  conduct  a twenty-nine  case  simulation 
on  the  acquisition  of  a weapon  system.  Recently,  the  Armed  Forces  Staff 
College  at  Norfolk,  Virginia,  has  installed  a minicomputer  to  run  three 
major  exercises  during  its  six-month  course.  Also,  the  DoD  Computer 
Institute  at  the  Washington  Navy  Yard  in  the  District  of  Columbia  provides 
hands-on  experience  for  executive  orientation  courses  on  computers  and 
information  systems. 


The  Army  and  Computerized  Training  j 

The  Army  has  been  involved  in  the  development  of  computerized 
training  since  the  mid-1960s  when  CAI  feasibility  tests  were  conducted 
at  the  Signal  School.  One  test  led  to  another  until  the  early  1970s, 
when  Army  officials  decided  to  develop,  test,  and  evalua^'e  a large-scale 
prototype  Computerized  Training  System  (CTS).  This  system  features  a 
multi-minicomputer,  which  presents  a variety  of  course  materials  to 
students  in  a real-time,  hands-on,  interactive  mode  similar  to  the  CAI 
concept.  The  CTS  is  comprised  of  128  cathode-ray  tube  (CRT)  keyboard 
• terminals  divided  into  clusters  of  32  terminals  linked  to  six  PDF  11/35 

I 1 


Fig.  15.  Indus'-rial  Coller'-'  s'udf.n 
Gimula^ions  via  ^he  TI  Xod''l  ror'a'.  Ir 

HaGel‘ine  2000  CR"!  '■orrdnal.  'O'  W-  . • • rn 
Data  are  ' rar.crr.i' ‘ cd  '■o  • ir.*’ -r'.ar  . n,'  ' r-.: 
Elect- ric  Model  105  (lacV;f-r''Uijd  ar  a 


SOURCE;  Cliarle 
Branch,  InduG‘rial  C... 
her  197^' • 
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minicomputers  as  illustrated  in  figure  16.  Each  student  sets  his  own 
learning  pace  and  responds  to  problems  via  the  keyboard  as  lesson  material, 
containing  both  text  and  graphics,  appears  on  the  screen.  The  instructional 
model,  designed  by  the  CTS  office,  with  its  associated  teaching  strategies 
allows  the  student's  progress  to  be  monitored  continuously  by  an  instructor. 

An  instructional  path,  which  is  based  on  the  student's  immediate  past 
performance,  is  tailored  for  optimal  learning.  Most  aspects  of  instruction 
are  accomplished  by  the  computer  through  pre-  and  post-testing,  remediation, 
reinforcement,  recycling,  and  branching.  The  classroom  instructor  provides 
individual  assistance  and  counseling.  By  using  the  keyboard,  the  instructor 
can  send  messages  to  individual  students,  request  data  on  a student,  and 
duplicate  a student's  display  on  his  terminal.  An  added  feature  of  CTS 
permits  on-line  entry  of  course  material  by  instructional  programmers  and 
entry  specialists.  Once  the  entire  lesson  is  available  on-line,  the 
instructional  prograunmer  is  able  to  debug  and  revise  material  on-line  and 
finalize  it  for  student  validation.^ 

The  CTS  project  is  the  prototype  test  for  CAI-CMI  in  the  Army.  If 

successful,  it  will  lead  the  way  for  the  proliferation  of  CTS  to  other  Army 

service  schools.  This  minicomputer  approach  provides  the  Department  of 

Defense  with  a system  that  contrasts  with  the  Air  Force's  maxicomputer  design, 

2 

described  above  as  the  Advanced  Instructional  System. 

During  the  same  period  that  the  CTS  project  was  instituted  at  the 
Signal  School,  the  Army  fostered  the  development  of  computer  based 

^Computerized  Training  System  [CTS],  Information  Bulletin  (Needham 
Heights,  Mass.:  GTE  Sylvania,  August  197^) i p.  1. 

2 

See  above,  pp.  65-69. 
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Fig.  16.  A drawing  of  the  Computerized  Training  System  configura- 
tion which  shows  a 3F-‘erminal  classroom  on  the  left  and  th('  assoc- ated 
computer  support  on  the  right.  Sucti  a system  is  currently  i'oing  ins' ailed 
a>  the  Army  Signal  School  at  Fort  Gordon,  Georgia. 


SOURCE:  Personal  le'-ter  from  RoVier* 

Fort  Gordon,  Georgia,  13  March  197^. 
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instruction  at  other  schools  and  educational  institutions.  Fifteen  of  the 
Army's  eighteen  branch  schools  are  using  the  computer  in  the  various 
supporting  strategies.  The  degree  of  computer  support  or  involvement  varies 
by  mode  from  computer  assisted  instruction  to  computational  use  to  simulation. 
This  support  or  involvement  also  varies  in  the  amount  of  use  from  a few 
hours  per  course  to  75  percent  of  the  course  hours.  For  example,  Morse  Code 
training  is  taught  almost  completely  by  a tailor-made  Sylvania  Morse  Code 
Trainer.  It  is  one  of  the  Army's  best  examples  of  operational  CAI  and 
features  audio  and  visual  presentation  as  well  as  automatic  analysis  of 
each  student's  progress  so  that  the  instructor  can  rapidly  identify  problem 
areas  for  remediation. 

The  Ordnance  School  at  Aberdeen  Proving  Ground,  Maryland,  is  making 

the  most  of  a PLATO  IV  test  situation  by  integrating  this  CAI  system  into 

three  courses.^  In  197^,  three  dedicated  faculty  members  installed  the 

PLATO  IV  student  terminals  and  designed  the  instructional  material  for 

the  system.  By  the  end  of  the  year,  students  were  taking  courses  by  CAI, 

and  this  system  will  continue  to  be  tested  with  ordnance  students  through 

2 

1975*  This  testing,  like  that  mentioned  earlier  for  the  Air  Force,  is 
sponsored  by  the  Department  of  Defense  Advanced  Research  Projects  Agency 
(ARPA)  in  support  of  the  development  of  the  University  of  Illinois' 

PLATO  IV  system.^ 

^During  an  interview  with  the  Army  official  who  has  become  the  focal 
point  for  all  computer  based  training  programs  in  the  Army,  he  said:  "It 
would  be  most  descriptive  to  say  that  almost  all  of  the  branch  schools  are 
'dabbling'  in  ways  to  use  computers  in  training."  Interview  with  Col.  G.  B. 
Howard,  CTS  Product  Manager,  Fort  Monmouth,  New  Jersey,  28  May  197^. 

2 

See  above,  pp.  65-66. 

^Over  the  past  several  years,  ARPA  has  encouraged  the  military 
services  to  test  the  capabilities  of  PLATO  IV  for  possible  military 
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With  few  exceptions,  the  pattern  of  computer  development  has  been 
a bottom-up  approach.  Generally,  a few  instructors  have  the  vision  of 
teaching  with  the  aid  of  a computer  and  have  developed  a small  program  using 
whatever  talent  and  equipment  can  be  obtained  locally.  Some  programs,  like 
the  one  at  the  Engineer  School,  have  led  to  the  next  step  of  purchasing  a 
small  computer  to  expand  CAI  activities.  Other  programs,  like  the  one  at 
the  Police  School,  have  received  a diminution  of  interest  because  of  the 
transfer  of  a few  key  instructors,  and  the  system  was  consequently  canceled. 


Military  Progress  toward  Computer 
Technology  in  Training 

This  chapter  began  with  a quantification  of  computer  progress  in 
the  services  by  suggesting  the  time  frames  of  development  for  various 
training  and  education  applications.  The  time  frames  and  descriptions  are 
two  manifestations  of  progress.,  This  final  portion  of  the  chapter  presents 
the  third  and  most  tangible  indication  of  progress,  the  analysis  of 
statistical  data  from  the  follow-on  survey,  which  quantifies  service  progress 
through  time-series  analysis.  It  also  presents  staff  and  faculty  percep- 
tions of  the  service  leaders  in  the  field  and  then  removes  all  doubts  by 
illustrating  the  comparative  involvement  of  each  service. 


The  Service  Leader — An  Opinion 

By  the  design  of  this  research,  the  third  step  in  tracing  service 
progress  is  the  determination  of  service  expertise  or  leadership  as 


applications.  In  fiscal  year  197^,  ARPA  placed  fifty-seven  terminals 
at  Army,  Navy,  and  Air  Force  schools.  This  number  is  to  increase  to  ninely- 
seven  by  the  end  of  fiscal  year  1975-  Interview  with  Col.  Austin  W, 

Kibler,  Director  of  Human  Resources  Research  Office,  ARPA,  Washington, 

D.C.,  9 May  197‘t. 
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perceived  by  the  military  staff  and  faculty  involved  in  computer  use. 

For  example,  if  the  Air  Force  is  the  acknowledged  leader  in  computerized 
training,  it  would  be  logical  to  use  its  experience  as  a reference  point 
for  the  other  services.  Therefore,  in  both  the  staff  and  the  instructor 
surveys,  the  first  question  related  to  this  thought.  Figures  17  and  l8 
show  the  questions  and  their  responses.  The  staff  respondents  are  of  the 


STAFF  QUESTION  1.  Based  on  your  experience,  which  U.  S.  military 
service  has  made  the  most  progress  toward  incorporating  computer 
technology  into  its  instructional  progress? 


Fig.  17-  Responses  to  staff  question  1 — service  progress 


INSTRUCTOR  QUESTION  1.  Based  on  your  experience,  which  U.  S.  military 
service  has  made  the  most  progress  toward  incorporating  computer 
technology  into  its  instructional  process? 
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opinion  that  the  Air  Force  is  making  the  most  progress,  followed  by  the 

Navy  and  the  Army  in  that  order.  The  instructor  response  provides  no  clear 

picture  of  leadership,  because  the  Navy  is  only  a percentage  point  ahead 

of  the  Air  Force  and  the  Army  is  ranked  only  a few  points  lower. 

In  most  cases,  the  respondents  to  these  questions  commented  that 

they  had  little  knowledge  of  the  other  services'  computer  activities.  Thus, 

they  made  a guess  on  the  basis  of  factors  they  thought  might  contribute  to 

computerized  training  progress,  such  as:  the  Air  Force  and  the  Army  have 

generally  large  budgets,  and  the  Air  Force  and  Navy  are  more  technically 

oriented  because  of  their  involvement  with  high-technology  weapons  systems. 

The  problem  underlying  these  two  questions  on  progress  is  one  of 

exceeding  the  respondents'  information  level. ^ Some  of  the  staff  members 

were  sufficiently  versed  in  instructional  technology  to  be  able  to  respond 

as  service  ejcperts.  Yet,  it  appears  that  the  preponderance  of  the 

respondents  possessed  neither  the  expertise  nor  the  experience  to  give 

2 

validity  to  these  questions. 

It  was  at  this  precise  point  in  the  research  that  it  became  apparent 
that  the  staff  and  faculty  did  not  constitute  the  best  source  of  data  for 
determination  of  service  progress  in  instructional  computer  use.  As 
described  in  the  methodology,  a follow-on  survey  was  undertaken  to  obtain  I 

•z  * 

quantitative  evidence  of  service  progress.’^  ' 

^Robert  L.  Kahn  and  Charles  F.  Carnell , The  Dynamics  of  Interviewing 
(New  York:  John  Wiley  & Sons,  1957),  p.  122. 

2 

Ibid. , p.  123. 

3 

See  above,  p.  I9.  ’ 
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The  Evidence  of  Progress 

The  follow-on  survey  evolved  in  a serendipitous  manner  to  become 
a significant  contribution  to  the  research.  Every  major  training  and 
education  activity  within  the  Department  of  Defense  that  uses  computers  in 
the  instructional  role  is  represented  in  this  pioneer  effort  to  establish 
the  progress  of  computer  use  in  military  instruction.  All  data  from  this 
survey  have  been  consolidated  onto  special  analysis  forms,  by  academic  year. 

These  forms  (see  appendix  H)  allow  cross-service  and  inter-school  analysis. 

Highlights  of  these  data  are  used  in  the  following  pages  to  address  the 
question  of  progress  and  in  the  next  chapter  to  suggest  the  prospect  of 
future  tise  of  computers  in  the  military  school  systems. 

Five  separate  areas  have  been  quantified  as  a means  of  documenting 
the  extent  of  computer  use  by  each  service  on  an  annual  basis  since  1963- 

( 

f 

The  analysis  begins  with  a tabulation  of  the  number  of  institutions  using  ! 

i 

computers  instruct ionally,  followed  by  a discussion  of  courses  supported  | 

by  computers,  students  trained  by  computers,  student  contact  hours,  and 
the  percentage  of  training  that  is  computer  supported. 


Institutions  using  the 
computer  in  teaching 

The  first  evidence  of  computer  use  by  service  is  shown  by  listing 
the  number  of  activities  using  computers  for  teaching.  These  data  are  not 
presented  as  a sample,  but  rather  as  a complete  summary  of  all  computeri'zed 
training,  by  service  and  DoD  institutions  reported  through  academic  year 
197^.  Table  8 provides  a list  of  the  number  of  installations,  by  service, 
that  used  computers  in  the  instructional  process  from  I966  through  197^- 
Data  from  I966  are  shown  in  order  to  reveal  the  years  of  real  progress 


I 

I 
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in  computer  use.^  From  the  standpoint  of  separate  computer  operations, 
the  table  shows  that  the  Army  has  a significantly  greater  number  of  training 
and  education  activities  using  computers  than  the  other  services.  In  fact, 
since  1970,  the  Army  has  more  activities  using  computers  in  training  than 
all  the  other  services  combined.  Its  progress  was  gradual  until  1970, 
when  the  number  of  Army  activities  using  computers  almost  doubled  within 
one  year. 


TABLE  8 

NUMBER  OF  TRAINING  AND  EDUCATION  ACTIVITIES  USING  COMPUTERS 
IN  SUPPORT  OF  THE  INSTRUCTIONAL  PROCESS,  BY  SERVICE 


Year 

Number  of  Service  Activities 

Army 

Navy  and 
Marine  Corps 

Air  Force 

DoD 

197't 

18 

5 

6 

4 

1973 

18 

4 

6 

4 

1972 

16 

3 

6 

4 

1971 

15 

3 

5 

3 

1970 

15 

3 

5 

2 

1969 

8 

2 

4 

2 

1968 

6 

2 

3 

2 

1967 

5 

1 

3 

1 

1966 

3 

0 

3 

1 

Courses  supported  by  computers 

Another  measure  of  computer  activity  is  the  number  of  courses  that 
incorporate  computer  support  as  part  of  the  instructional  process.  Table  9 
reflects  these  data.  The  growth  in  computer  use  for  the  three  services  and 
for  DoD  level  institutions  is  shown  for  the  last  nine  years. 


I 


Data  back  to  19^3  are  shov.'n  in  appendix  H. 
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TABLE  9 

NUMBER  OF  COURSES  THAT  USE  COMPUTER  SUPPORT  IN  THE 
INSTRUCTIONAL  PROCESS,  BY  SERVICE 


Number  of  Courses 


Year 

Army 

Navy  and 
Marine  Corps 

Air  Force 

DoD 

1974 

217 

102 

210 

26 

1973 

193 

101 

166 

25 

1972 

146 

68 

150 

20 

1971 

127 

42 

121 

16 

1970 

103 

23 

105 

8 

1969 

68 

13 

53 

4 

1968 

63 

9 

45 

4 

1967 

46 

3 

35 

1 

1966 

32 

0 

24 

1 

Once  again,  the  activity  of  the  Army  in  the  use  of  computers  in  the  instruc- 
tional process  clearly  surpasses  that  of  the  other  services  and  the  DoD 
level  institutions.  Whereas  the  Navy  and  the  Air  Force  were  nearly  matched 
in  the  number  of  schools  (see  table  8,  page  82),  the  use  of  computers  in 
the  instructional  process  of  the  Air  Force  is  much  greater  when  the  number 
of  courses  are  used  as  a measure  of  progress. 


Students  trained  with 
computer  support 

Another  way  to  measure  service  involvement  in  computer  based  training 
for  this  research  project  was  to  obtain  the  number  of  students  exposed  to 
computers  in  the  instructional  process.  Table  10  shows  the  total  number  of 
students  trained  by  computer  supported  instruction  by  each  military  service 
since  I963.  The  data  on  students  were  aggregated  for  this  table  to  convey 
the  degree  to  which  the  services  have  been  using  computers  over  a ten-year 
period.  The  data  are  disaggregated  and  shown  on  an  annual  basis  for  each 
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service  in  figure  19-  This  information  supports  the  trend  of  progress 
revealed  by  the  two  previous  tables.  The  concerted  move  by  the  services 
to  computer  based  training  in  1970  is  illustrated  by  this  figure.  With 
the  Navy's  installation  of  CMI  at  the  Memphis  Naval  Air  Training  Center 
and  the  Marines'  conversion  to  CAI  for  electronics  training,  student 
involvement  more  than  doubled  in  1970  and  has  continued  to  do  so  each  year. 


TABLE  10 

NUMBER  OF  MILITARY  STUDENTS  INSTRUCTED  WITH 
COMPUTER  SUPPORT,  BY  SERVICE 


Number  of  Students 

Period 

Army 

Navy  and 

Marine  Corps  Air  Force 

DoD 

1963-1974 

169,370 

34,322  93,106 

16,195 

The  manpower  strength  buildup  of  the  military  during  the  Vietnam  war 
may  be  the  best  explanation  for  the  growth  in  computer  activity  when  both 
facilities  and  courses  are  considered.  However,  since  1972,  the  size  of 
military  manpower  has  been  diminishing  rapidly;  yet,  continuously  more 
students  are  being  taught  by  the  computer.  This  trend  is  evidence  of  the 
general  acceptance  and  growth  of  computers  in  support  of  training. 

Student  contact  hours 

Another  indication  of  military  progress  toward  computer  use  was 
the  determination  of  the  number  of  hours  of  computer  training  received.^ 

A better  perspective  of  the  magnitude  of  this  training  is  obtained,  however, 

^These  data  are  recorded  in  detail  at  appendix  H. 
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by  multiplying  the  number  of  students  trained  by  the  number  of  hours  he 
receives  this  training  through  the  use  of  computers.  This  indicator  is 
referred  to  as  student  contact  hours.  It  is  a measurement  commonly  used 
in  pedagogic  research.  A portrayal  of  student  contact  ho\irs  by  each  military 
service  is  presented  in  figure  20.  This  figure  provides  evidence  of  the 
continuous  growth  in  computer  based  instruction  in  each  of  the  services  and 
is  one  of  the  more  significant  indicators  of  the  direction  in  which  the  Army 
is  heading  in  the  use  of  computers  in  the  instructional  process.  Net  only 
does  it  show  the  high  number  of  contact  hours  compared  with  those  of  the 
other  services,  but  it  would  seem  that  the  steady  growth  indicates  a stable 
and  deliberate  development  of  this  media.  It  can  be  seen  that  Navy  computer 
activity  aid  not  begin  to  increase  until  I969  btit  has  grown  exponen':  ially 
since  that  time.  The  Navy  has  more  than  doubled  its  computer  based  student 
contact  hours  almost  every  year.  Compared  to  Array  and  Navy  progi-'^ss  in 
number  of  student  contact  hours,  Air  Force  progress  is  quite  low.  Recalling 
the  "leadership  position"  gained  by  the  Air  Force  in  the  opinicn  surveys,^ 
the  variance  in  the  perception  of  tlie  staff  respondents,  who  saw  th>  Air 
Force  as  the  leader  by  12  percent  over  the  Navy  and  second  in  leadership  to 
the  Navy  by  1 percent,  and  the  quantitative  data  developed  in  the  follow-on 
survey  is  apparent. 

Percentage  of  training  that 
is  computer  based 

Jinother  question  used  in  the  staff  and  instructors  surveys  to 
demonstrate  the  use  of  computers  concerned  the  degree  to  which  computers 

^See  aliove , pp.  78-80. 
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had  become  a part  of  military  training.  Again,  both  staff  and  instructors 
were  asked  to  quantify  the  amount  of  training  their  respective  services  had 
computerized.  Figure  21  shows  the  question  and  the  staff  responses.  With 
55  percent  of  the  responses  indicating  "less  than  5 percent  of  the  training," 
it  could  be  assumed  that  what  they  meant  was  that  progress,  if  any,  had  been 
very  low.  Yet , 29  percent  of  the  respondents  thought  their  service  v/as 
using  the  computer  in  6 to  10  percent  of  training.  The  remaining  13  percent 
of  the  staff  respondents  seemed  to  think  their  service  was  using  the  computer 
in  11  percent  or  more  of  training. 


STAFF  QUESTION  3.  In  comparison  to  all  of  the  training  in  which  your 
service  is  currently  engaged,  indicate  to  what  extent  you  t‘ ink  it  is 
using  computers  to  assist  in  the  instructional  process? 


Fig.  21.  Responses  to  staff  question  3 — percentage  of  training 

Wiien  this  same  question  was  asked  of  the  instructors,  they  were 
even  more  enthusiastic  in  tiieir  perception  of  service  progress.  Figure  22 
illustrates  th"  percentage  of  their  responses.  The  instructors  were 
inclined  to  perceive  a wider  range  of  progress  than  the  staff.  One  way  of 
explaining  these  responses  is  to  consider  the  applications  of  the  individual 
respondents.  For  example,  the  sailor  instructors  at  Memphis  probably  see 
their  rervic''  from  their  own  perspective,  which  is  almost  100  pei'cent  CMl. 
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Similarly,  the  soldier  instructors  at  Fort  Devens  see  a high  percentage 
of  computer  use  since  the  Morse  Code  training  is  completely  CAI.  However, 
the  biggest  drawback  to  a question  of  this  nature  is  that  the  respondents 
have  a low  experiential  base  upon  which  to  draw  for  their  answers. 


INSTRUCTOR  QUESTION  3.  In  comparison  to  all  of  the  training  in  which  your 
service  is  currently  engaged,  indicate  to  what  extent  you  think  it  is 
using  computers  to  assist  in  the  instructional  process? 


RESPONSES 


0. 

No 

response 

1. 

0 

to 

5% 

2. 

6 

to 

10% 

3. 

11 

to 

20% 

4. 

21 

to 

30% 

5. 

31 

to 

50% 

6. 

Greater  than  50% 

61 

. 33% 

22% 

. 17% 

ai 

■ 

31 

1 

Fig.  22.  Responses  to  instructor  question  3 — percentage  of  training 


To  offset  this  problem,  the  follow-on  survey  included  two  data 
elements  for  quantifying  the  percentage  of  instruction  that  is  computer 
supported.  Table  11  shows  these  data  for  ].97^  by  military  service.^ 

The  percentages  shown  in  the  table  represent  the  amount  of  instruc- 
tion which  is  computer  supported  compared  with  all  instruction  given  at  the 
institution.  However,  the  survey  included  only  those  service  activities 
that  made  some  use  of  computers  in  instruction.  Therefore,  the  2 percent 
figure  for  the  Army  cannot  be  used  to  conclude  that  2 percent  of  all  Army 

^With  regard  to  the  data  ‘'ound  in  the  summary  sheets  in  appendix  H, 
the  percentage  of  training  data  is  quite  unimpressive  in  tabular  form. 

For  this  reason,  only  the  most  recent  data  (197^)  are  shown  in  table  11. 
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TABLE  11 


PERCENTAGE  OF  MILITARY  INSTRUCTION  THAT  WAS 
COMPUTER  SUPPORTED  IN  19?4,  BY  SERVICE 

Percentage  of 

Computer  Supported  Training 

Academic 

Year 

Army 

Navy  and 

Marine  Corps  Air  Force 

1974 

2.1?^ 

3.6^  2.15^ 

training  is  computer  based.  The  obvious  question  is:  Wtiat  data  are  missing? 

For  the  Army,  twenty  institutions  were  surveyed — all  computer  users.  The 
Army  School  System  includes  six  other  activities  which  do  not  use  the  computer 
in  the  instructional  process.^  If  these  schools  had  been  included,  the  per- 
centage figure  for  all  Army  training  that  is  computer  supported  would  be 
2 

about  1.6  percent. 

^The  list  of  Army  training  and  educational  activities  tha*^  have  no 
computer  supported  instruction  includes:  the  Academy  of  Healtti  Sciences,  the 
Judge  Advoca^e  General  School,  tlie  Chaplain  School,  the  Intelligence  School, 
the  Institute  for  Military  Assistance,  and  the  Sergeants  Major  Academy. 

U.S. , Department  of  the  Army,  Military  Education  and  Training  (197^), 
p.  A-1. 

2 

Computers  are  used  for  instructional  purposes  at  76  percent  of  the 
institutions  in  the  Army  School  System.  Using  a Venn  Diagram  to  develop  a 
stochastic  relationship,  the  2.1  percent  of  computer  based  training  at 
76  percent  of  the  Army's  system  suggests  that  about  1.6  percent  of  all  Army 
training  is  computer  supported.  Applying  this  analogy  to  the  otlier  services 
shows  the  following:  The  Navy  uses  compu^-ers  in  12  percent  of  its  schools; 

therefore,  it  is  estimated  ttiat  4 percent  of  all  Navy  training  is  computer 
based.  The  Air  P’orce  has  comput  ei'  supported  training  at  46  percent  of  its 
schools;  thus,  it  is  estimated  that  about  1 percent  of  all  Air  Force  training 
is  computer  based.  Telephonic  interviews  with  J.ames  P.  CouillarJ,  Plans  and 
Policy  Division,  Directorate  of  Naval  Education  and  Training,  Department  of 
the  Navy;  and  Col.  W,  M.  Klesert , Training  Programs  Division,  Directorate  of 
Personnel  Programs,  DCSP,  Department  of  the  Air  Force,  Washington,  D.C. , 

11  June  197D. 
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Figure  23  represents  another  way  of  visualizing  Army  progress  in 
incorporating  computers  into  the  instructional  process  compared  with  that  of 
the  Navy  and  the  Air  Force.  This  growth  pattern  reinforces  the  steady 
increase  in  student  contract  hours  shown  by  the  Army. 

No  standard  for  measuring  progress  in  the  use  of  computers  in 
training  and  education  has  yet  been  established.  In  collecting  the  data 
to  quantify  service  progress,  five  measurements  were  taken  in  the  belief  that 
one  or  two  would  demonstrate  the  progress  and  the  others  could  be  discarded. 
However,  the  lack  of  discipline  in  this  new  field  of  computerized  instruc- 
tion has  made  each  measurement  significant  within  itself.  Yet,  each  has 
at  least  one  limitation,  so  that  the  mosiac  of  the  five  measurements  is 
essential  for  demonstrating  the  progress  of  the  military  services  in 
computer  use. 

The  Progress  in  Perspective 

The  military  services  trace  their  interest  in  computer  based  training 
back  to  the  early  1960s.  Figure  24  illustrates  the  growth  of  computer 
applications  since  that  time.  Initially,  the  Air  Force  used  the  computer  to 
train  operators  in  CAI  systems  that  were  integral  to  large  tactical  weapons 
systems.^  Since  then,  a natural  marriage  of  the  computer  to  the  student  has 
taken  place  to  produce  both  effective  and  efficient  individualized  instruc- 
tion. The  development  of  various  applications  has  been  carried  out  in 
computer  based  instruction,  and  the  only  remaining  areas  that  require 
developmental  emphasis  are  individual  and  unit  training. 


^See  above,  pp.  65-66. 
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Fig.  23.  Growth  in  computer  supported  instruction  expressed  as  a 
percentage  of  total  instruction  in  the  Army,  Navy,  and  Air  Force 

NOTE:  Sheppard  AFB  began  using  computers  in  its  training  in  1969- 

Because  of  its  large  number  of  total  academic  hours,  the  Air  Force  trend 
line  makes  a precipitous  drop  in  that  year  and  takes  three  more  years 
before  its  ratio  between  computer  supported  hours  and  total  hours  levels 
out  to  trend. 
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As  of  the  present  writing,  in  1975»  all  three  military  services  are 
actively  engaged  in  developing  new  systems  to  address  the  challenge  of  indi- 
vidual skill  training.  The  current  Air  Force  system  being  developed  will 
cost  more  than  $10  million.  It  is  about  midpoint  in  a five-year  installation 
program.  More  than  $2  million  is  committed  to  a computerized  prototype 
system  for  individual  skill  training  for  the  Army,  which  will  become 
operational  during  1975.  The  Navy  is  making  significant  progress  in  CMI  and 
should  have  thousands  of  students  under  CMI  by  the  end  of  1975- 
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Fig.  24.  A time  spectrum  of  progress  highlighting  the  development 
of  computer  based  training  and  education  systems 


The  five  methods  of  assessing  military  progress  in  computer  based 
training  suggest  that  the  Army  is  leading  the  other  services.  The  Army 
leads  the  other  services  by  a three-to-one  margin  from  the  standpoint  of 
the  number  of  schools  using  the  computer  for  instructional  purposes. 
Although  the  Air  Force  and  the  Army  both  have  more  than  200  Courses 
converted  to  some  form  of  computer  support,  the  Army  is  ahead  by  a margin 
of  seven  courses.  The  number  of  military  students  instructed  by  computer 
support  ranges  from  approximately  21,000  students  annually  in  the  Navy 
and  23,000  students  in  the  Air  Force,  to  over  33»000  students  in  the  Army. 
The  services  have  accumulated  millions  of  hours  of  training  in  computer 
based  instruction  as  measured  by  student  contact  hours.  Even  with  the 
Navy's  massive  CMI  effort  in  fiscal  year  197^,’  the  Army  had  the  highest 
number  of  contact  hours,  with  I.5  million  versus  the  Navy's  1.1  million. 

The  Air  Force  had  a low  of  less  than  400,000  contact  hours.  Fifty-five 
percent  of  the  faculty  members  responded  that  they  thought  the  services 
were  using  the  computer  in  up  to  10  percent  of  the  programs  of  instruction. 
However,  this  perception  is  not  substantiated  by  follow-on  survey  data. 

The  best  estimates  show  the  Navy  leading  with  3-6  percent  of  its  training 
computer  based.  The  Army  and  the  Air  Force  are  both  at  about  the  2 percent 
level  of  computer  use  at  the  schools  surveyed. 

As  a vehicle  to  describe  growth  patterns  of  computer  based 
instruction  in  the  military  services.  Army  data  from  the  folil.ow-on  survey 
are  used  for  illustrative  purposes.  A montage  of  trend  lines  developed 
from  previously  discussed  data  but  without  value  scales  is  presented  in 
figure  25.  A set  of  three  lines  overlayed  in  relation  to  time  demonstrates 


1963  1969  1972 

TIME 


Fig.  25-  A composite  set  of.  trend  lines  reflecting  the  phased 
progress  of  the  computerization  of  Army  training  and  educa' ion 

NOTES:  Line  A reflects  the  number  of  Army  students  taught  by 

computer  supported  instruction;  Line  B represents  Army  student  contact 
hours;  Line  C is  the  percentage  of  Army  training  which  is  computer 
supported. 
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the  nature  of  the  progress  in  the  computerization  of  Army  training  and 
education.  When  analyzed,  these  different  sets  of  data  suggest  that  the 
development  of  computer  based  training  has  evolved  through  three  phases. 

The  first  phase  (Phase  I)  reflects  the  gradual  and  experimental 
growth  of  the  use  of  computers  in  training.  It  covers  the  period  from  the 
early  1960s  to  about  1969*  Phase  II  covers  the  period  1969-1972  and 
reflects  acceptance  of  the  idea  of  expanding  the  use  of  computers  in  the 
military  services.  Phase  II  was  spurred  by  the  military  buildup  in  Vietnam, 
which  meant  that  monies  were  readily  available  for  developing  various  means 
of  rapidly  training  manpower.  It  is  quite  possible  that  CAI  benefited  from 
this  era  of  increased  emphasis  on  new  and  efficient  training  strategies. 
Phase  III  covers  the  period  1973  and  beyond  and  marks  a period  of  maturity 
in  the  development  process.  Interest  in  computer  based  instruction  is 
growing  but  not  at  the  previous  rate.  The  computer  is  becoming  more 
acceptable  in  training  and  education,  and  its  use  is  expanding  to  more 
courses  and  more  schools  even  though  the  actual  military  population  is 
decreasing.  The  trend  in  the  direction  of  future  growth  appears  to  be 
upward.  This  trend  is  examined  in  the  next  chapter. 
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CHAPTER  4 


THE  PROSPECTS  FOR  THE  ADAPTATION  OF  COMPUTER 
TECHNOLOGY  TO  ARMY  TRAINING  IN  THE  1980s 


Introduction 

In  this  chapter,  the  following  subsidiary  research  question  is 
addressed:  What  are  the  prospects  for  adaptation  of  computer  technology 

to  the  Army  training  system  in  the  1980s? 

The  methodology  for  determining  the  prospects  for  the  Army's  j 

I 

adaptation  to  computer  technology  in  training  in  the  1980s  is  to  examine  | 

i 

the  following  four  major,  interdependent  areas  of  activity;  i 

1.  The  Army's  progress  in  the  use  of  computers  in  training 

2.  The  training  organizational  climate  for  change  j 

3.  The  attitude  of  staff  and  faculty  at  institutions  where  | 

computers  are  currently  being  used  in  the  training  process  ; 

, i 

4.  The  future  of  computer  based  training  s 

The  first  area,  the  progress  of  computer  use  in  training,  was  j 

covered  in  the  preceding  chapter.  The  remaining  areas  are  examined  in 

this  chapter.  The  second  area  is  an  assessment  of  the  training  organiza-  j 

tional  climate  for  change  to  greater  use  of  computer  technology.  This 

assessment  will  be  limited  to  the  organizational  climate  embodying  the 

training  command  responsible  for  the  Army's  individual  training 

mission.  The  third  area  focuses  on  staff  and  faculty  attitudes 

relative  to  future  methods  of  instruction.  The  fourth  and  final 
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ment  Printing  Office,  27  June  1973), 


committee  of  the  Senate  Committee  on  Appropriations,  93J  Cong. , 1st  sess. 
1973,  p.  1«1. 

^.S.,  Department  of  the  Army,  Organization  and  Functions:  U.S. 
Army  Training  and  Doctrine  Command,  AR  10-41  (Washington,  D.C.:  Govern- 


area is  concerned  with  the  future  of  computer  based  training  as  suggested 
by  an  analysis  of  historical  data. 


The  Organization  of  Training 

In  January  1973,  the  Army  announced  its  most  sweeping  reorganiza- 
tion since  196?.^  Among  the  changes  made  was  the  establishment  of  the 
U.S.  Army  Training  and  Doctrine  Command  (TRADOC)  at  Fort  Monroe,  Virginia, 
formerly  the  home  of  the  U.S.  Continental  Army  Command.  TRADOC  is 
responsible  for  training  and  educat ing  the  individual  soldier  and 

2 

providing  for  more  intensive  management  of  this  individual  training. 

Within  TRADOC,  the  staff  responsibility  for  training  is  assigned  to  the 
Deputy  Chief  of  Staff  for  Training  (DOST).  The  present  incumbent. 

Major  General  Paul  F.  Gorman,  has  suggested  that  the  Army  is  faced  with 
a flawed  paradigm  when  it  comes  to  Army  training.  Figure  26  portrays 
Gorman's  training  construct.  This  theoretical  construct  shows  that  for 
years  the  Army,  as  the  other  military  services  have  done,  has  placed 
primary  training  emphasis  on  the  institutional  training  of  the  indi- 
vidual soldier  provided  by  the  Army  School  System,  shown  as  block  1 
in  figure  26.  This  training  strategy  tends  to  ignore  the  other  places 
and  levels  of  individual  training  conducted  by  the  unit  (block  2),  team 
training  in  the  Army  School  System  (block  j),  and  team  training  by 


U.S.,  Congress,  Senate,  Committee  on  Appropriations,  Department 
of  Defense  Appropriations  for  Fiscal  Year  1974,  Hearings  before  a Sub- 
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the  troop  unit  (block  4).^  Gorman  espouses  the  idea  that  far  too  much  of 
the  Army's  resources  go  to  formal  training  in  the  Army  School  System,  to 
the  detriment  of  subsequent  training  at  the  unit.  When  the  individual 


GORMAN’S  TRAINING  CONSTRUCT 

A Flawed  Paradigm 

Institutionalize 

Training^  Unit  Training 

INDIVIDUAL 
TRAINING 


TEAM 

TRAINING 


Fig.  26.  Gorman's  training  construct — a flawed  paradigm 

SOURCE:  Interview  with  Fiaj.  Gen.  Paul  F.  Gorman,  Depu‘ y Chief  of 

Staff  for  Training,  U.S.  Army  Training  and  Doctrine  Com,miand , For*-  Itonroe, 
Virginia,  31  January  19?4. 

^The  Army  School  Systemi 


Formalized  schooling  represents  only  10  to  20  percent  of  a 
soldier's  career.  For  the  remaining  8o  to  90  percent  of  an  enlistment, 
the  soldier  is  trained  individually  or  collectively  by  a unit.  Yet, 
training  resoiirces  have  traditionally  been  allocated  in  an  inverse  manner 
to  these  proportions.  U.S. , Department  of  the  Army,  U.S.  Army  Training 
and  Doctrine  Command,  Analyzing  Training  Effectiveness  (Fort  Monroe,  Va. : 
U.S.  Army  Training  and  Doctrine  Command,  29  April  1975)  i PP-  16-17. 
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soldier  learns  all  the  requisite  skills  of  his  next  assignment  in  an 

idealized  school  training  environment,  the  organizational  experience  is 

unchallenging  by  comparison.  Gorman  asks  the  rhetorical  question:  Is 

it  possible  that  the  schools  and  training  centers  are  doing  too  complete 

a job  in  formalized  skill  training?  In  response  to  this  question,  it  is 

hypothesized  by  Gorman  that  Army  training  will  be  improved  by  extending 

the  expertise  of  institutionalized  individual  training  to  unit  individual 

and  team  training.  For  example,  TRADOC  is  doing  many  things  to  bring  the 

expertise  of  the  Army  School  System  to  the  soldier  in  the  field.  One  of 

these  endeavors  is  the  Training  Extension  Course  (TEC),  a new  dimension 

in  Army  training.^  The  TEC  system  is  soldier  validated,  school  prepared, 

self-paced  multimedia  instructional  packages  that  have  been  designed  to 

improve  the  job  proficiency  of  soldiers  in  combat  arms  units  of  the  Active 

2 

Army  and  Reserve  components. 


TEC  is  a training  system  designed  to  assist  individual  soldiers 
and  unit  commanders  to  increase  job  proficiency  and  unit  readiness.  It 
consists  of  a Bessler  Cue-See  stand-alone  8 mm  film  projector  and  cassette 
tape  player  and  prepackaged  film  and  ^ape  media  prepared  by  branch  schools 
for  use  in  the  units  in  the  field.  The  schools  prepare  the  basic  instruc- 
tional material  which  teaches  (or  reviews)  the  baseline  skills  for  various 
combat  arms  MOSs.  Contractors  then  pretest  the  material  with  a minimum  of 
30  soldiers  in  the  field  who  are  currently  working  in  this  skill  area  before 
it  is  mass  produced  and  distributed.  Over  600  lessons  are  in  development 
and  69  lessons  have  been  distributed  to  all  combat  arms  battalions  in  Active 
Army  and  Reserve  components  worldwide.  By  November  1975 1 a typical  battalion 
will  have  a lesson  inventory  of  between  7^  and  11?  lessons.  Interview  with 
Col.  Franklin  A.  Hart,  President,  Combat  Arms  Training  Board,  Fort  Banning, 
Georgia,  18  June  1975- 

2 

A combat  arm  is  a branch  (infantry.  Armor , and  Artillery)  of  the 
Army  whose  personnel  are  directly  involved  in  the  conduct  of  actual 
fighting.  U.S.,  Department  of  the  Army,  Dictonary  of  United  States  Army 
Terms , AR  31C-25  (Washington,  D.C. : Government  Printing  Office,  22  December 

1969) , p.  lOk. 
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The  TEC  system  and  other  new  initiatives  give  recognition  to  the 

validity  of  the  Gorman  paradigm.^  It  allows  expertise  of  the  Army  School 

System  to  be  brought  to  the  unit  for  training  individuals  and  teams.  In 

accepting  this  concept,  it  is  then  possible  to  suggest  that  computers  might 

provide  the  media  for  bringing  service  school  quality  instruction  to  the 

soldier  in  the  field.  At  the  present  time,  each  major  Army  post  has  a 

base  computer  system,  and  it  is  anticipated  that  within  the  decade  of  the 

1980s  new  military  information  systems,  called  the  Army  Tactical  Data 

Systems  (ARTADS),  will  bring  even  more  computer  equipment  to  Army  posts. 

These  computers  aind  their  associated  terminals  offer  a computing  capability 

that  could  include  a mission  of  training  the  individual  soldier.  In  fac<^  , 

the  advent  of  this  equipment  promises  to  provide  the  Army  with  more 

computers  in  the  field  than  are  now  available  in  the  schools.  As  early  as 

1971 1 the  Army  staff  suggested  that  research  be  undertaken  to  assess  ♦'he 

2 

utilization  of  these  future  ARTADS  computers.  A study  was  conducted  in 


A typical  developmental  option  is  offered  here  to  demonstrate  the 
potential  of  computer  utility  in  the  future  on  the  basis  of  the  growtti  of 
computers  in  the  Army  and  the  computers'  capability  for  iiandlinr  this  level 
of  detail.  While  interviewing  an  officer  closely  associa'ed  with  TEC 
development,  he  suggested  that  TEC  will  grow,  and  it  is  natural  to  see  the 
next  step  of  development  as  a recording  of  the  materials  on  video  tapes  and 
showing  them  on  CRT  terminals  driven  by  a local  compu*er  system.  (The 
TICCIT  system — see  above,  p.  32 — is  currently  capable  of  digitizing  video 
tapes  for  computer  terminal  use.)  Interview  with  Col.  Bernard  B.  Quedens, 
TRADOC  Training  Devices  Requirements  Office,  Fort  Benning,  Georgia,  I8  June 

1975. 

2 

A typical  memorandum  began  as  follows:  "With  several  efforts 

currently  underway  to  develop  and  field  tactical  data  systems,  it  is 
likely  that  there  will  be  a considerable  data  processing  capability  at 
tactical  unit  Idvel  during  the  I98O  time  frame.  During  peacetime,  the 
conduct  of  tactical  operations  may  not  fully  utilize  this  capability. 

It  is  therefore  recommended  that  research  efforts  be  initiated  to  investi- 
gate a potential  secondary  role  for  these  systems,  that  of  supporting  unit 
and  individual  training  requirements  when  the  systems  are  not  required  for 
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1973  to  determine  the  feasibility  of  using  a tactical  computer  at  Fort 

Hood,  Texas,  for  instructing  infantrymen  in  their  specialty.^  This  test 

proved  to  be  quite  successful,  and,  as  of  the  writing  of  this  report, 

other  follow-on  work  is  being  conducted  by  the  Army  Eesearch  Institute. 

By  the  end  of  197^ i the  Army  had  successfully  demonstrated  a fully 

transportable  programming  language  (PLANIT).  This  programming  language 

breakthrough  means  that  courses  (courseware)  can  be  written  in  one 

programming  language  and  used  in  any  of  the  several  different  ARTADS 

computers.  At  the  present  time  (1975) i the  Army  Research  Institute  is 

writing  courses,  recording  them  on  cassette  tapes  via  a commercial  computer, 

and  sending  them  to  Fort  Sill,  Oklahoma,  to  be  used  on  a militarized 
2 

TACFIRE  computer.  Project  ABACUS  personnel  were  instrumental  in  the 
development  of  embedded  training  (CAI  lessons)  for  ARTADS.^ 


tactical  operations."  U.S.,  Department  of  the  Army,  "Request  for  Research 
in  Applications  of  Tactical  Data  Systems  for  Training,"  a memorandum  from 
the  Assistant  Chief  of  Staff  for  Force  Development  to  the  Chief  of  Research 
and  Development,  10  November  1971- 

^William  G.  Hoyt,  Alfred  K.  Butler,  and  Fred  D.  Bennik,  Application 
of  Tactical  Data  Systems  for  Training  (Washington,  D.C.:  System  Develop- 

ment  Corporation,  July  197^ )»  p.  1. 

2 

Personal  letter  from  James  D.  Baker,  Supervisory  Project  Director, 
U.S.  Army  Research  Institute,  Washington,  D.C. , 13  January  1975. 

^Since  1965?  when  the  Army  began  studying  the  feasibility  of 
computer  based  training  at  Fort  Monmouth's  Signal  School,  the  Army's  nucleus 
of  CAI-CMI  experts  has  been  increasing.  During  the  period  from  1972,  when 
the  Army  approved  the  Signal  School's  study  recommending  the  procurement  of 
a prototype  system,  until  March  1975 1 when  the  contractor  began  delivering 
the  system,  the  Monmouth  group  has  been  engaged  in  activities  to  advance 
the  Army's  program  to  make  computers  a more  significant  part  of  the  training 
process.  Before  the  prototype  system  was  named  the  Computerized  Training 
System  (see  above,  p.  73) i the  Army  placed  all  instructional  computer  develop- 
men'’  under  project  management  and  designated  the  work  as  Project  ABACUS. 

The  Monmouth  group  of  CAI-CMI  experts  under  project  management  continued 
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The  Use  of  Post  Computers  for 
Individual  Training 

The  emphasis  now  shifts  from  the  conceptual  to  the  empirical.  Using 
the  data  collected  in  the  field,  the  various  topics  which  help  define  the 
orientation  of  the  Army  toward  computer  supported  instruction  are  discussed 
in  such  a manner  as  to  include  pertinent  comments  from  the  members  of 
training  commands  and  the  school  system. 

As  a means  of  testing  some  of  Gorman's  training  construct  notions 
on  the  staff  and  faculty,  a question  was  asked  of  staff  personnel  concerning 
the  use  of  post,  base,  and  station  computers  for  individual  training.^ 

The  majority  (56  percent)  of  the  staff  respondents  felt  that  some  use  could 
be  made  of  installed  post  computers  to  train  individuals.  If  this  alterna- 
tive v;ere  adopted,  the  Army  could  take  advantage  of  computers  that  are 
already  on  hand  as  a means  of  reducing  capital  outlay  for  single  purpose 
(training  only)  computers.  Secondly,  computers  are  already  installed,  so 
the  lead  time  for  the  Army  to  move  to  computer  based  training  could  be 
shortened. ^ 


to  respond  to  field  and  training  command  suggestions  for  CAI  development. 

In  addition  to  courseware  development  of  the  communications-electronics 
courses  to  be  taught  on  CTS,  the  ABACUS  personnel  were  engaged  in  the 
development  of  integrating  (embedding)  CAI  lessons  into  the  ARTAD  systems. 
The  CAI  training  for  operators  mentioned  above  is  much  like  the  Air  Force 
SAGE  operator  CAI  training  (see  above,  p.  10,  n.  ?.)  , and  the  CDTS  approach 
used  in  Air  Force  base-level  computer  systems  (see  above,  p.  65).  Personal 
le'^'^er  from  Col.  G.  B.  Howard,  Commander,  U.S.  Army  Training  Aids  Management 
Agency,  U.S.  Array  Training  and  Doctrine  Command,  Fort  EustxS,  Virginia, 

7 April  1975;  and  interviews  on  2^  August  1973  and  29  May  197^. 

^See  staff  question  9i  appendix  G,  p.  321  below. 

2 

The  idea  of  using  post  computers  for  individual  training  is 
deferred  as  a topic  for  further  research.  See  below,  p.  253 . 
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Computer  growth  in  the  Army 

The  discussion  relative  to  post  and  tactical  computers  is  associated 

with  the  question  of  the  growth  of  computer  use  in  the  Army.  Figure  27 

provides  visual  evidence  of  this  growth.  Although  the  growth  of  computers 

in  the  government  and  the  DoD  continues  to  spiral  upward,  the  Army  has 

reached  and  sustained  a plateau  since  1970.  Yet,  the  total  computing  power 

of  the  Army  has  continued  to  increase.  For  example,  the  second  generation 

computers  have  been  replaced  by  the  latest  models.^  The  new  third  generation 

computers,  with  greater  speed,  capacity,  and  ability  to  handle  a host  of 

terminal  devices,  contribute  to  an  environment  whereby  individual  training 

2 

could  be  accomplished  with  greater  teleprocessing  capacity. 


Computer  terminal  growth 

The  computer  terminal  is  the  primary  interfacing  device  between 
the  student  and  the  computer  in  on-line  systems.  Through  this  medium, 
lesson  material  is  presented,  responses  are  recorded,  and  information  is 
transmitted  to  the  central  processor  for  analysis  of  the  student's  responses 
and  requests.  Sophisticated  terminals  are  capable  of  presenting  textual 
materials,  graphics,  and  audio. ^ 


Interview  with  Lt.  Col.  Robert  W.  Otto,  Chief,  Plans  Group,  Manage- 
ment Information  Systems  Directorate,  Department  of  the  Army,  Washington, 
D.C. , 20  January  1975*  Although  not  reflected  in  figure  27,  the  Army's 
computer  capacity  has  grown  steadily  and  continues  to  do  so.  However,  data 
on  the  Army's  computing  capacity  have  not  been  recorded  on  an  annual  basis. 

2 

The  term  "teleprocessing"  is  defined  as  the  use  of  telephone, 
telegraph,  or  microwave  transmission  lines  to  link  terminal  devices  to 
the  computer  over  great  distances. 

^Currently,  three  general  terminal  configurations  are  available: 

(a)  simple  teletype  terminals,  which  allow  typewriter-type  interaction 
between  student  and  computer;  (b)  intermediate  terminals  which,  in  addition 
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The  Army's  expanding  use  of  computer  terminals  provides  evidence 
that  individual  accessibility  to  computers  is  enhanced.  Figure  28  shows 
the  exponential  growth  of  computer  terminals  since  the  Army's  initial 
purchase  in  1966.  Further,  this  increased  munber  of  terminals  contributes 
to  the  atmosphere  of  growing  computer  utility  in  training  and  education. 


The  Consolidation  of  Training 

This  research  was  designed  to  gain  information  about  service 

sentiment  concerning  the  acceptability  of  Gorman's  training  construct  to 

move  more  individual  training  to  the  unit.  To  this  end,  the  instructors 

were  asked  the  question:  Where  will  initial  specialty  (MOS)  training 

take  place?^  The  majority  of  instructor  respondents  (50  percent)  envision 

training  as  being  centralized  so  that  a few  large  bases  will  do  all  the 

initial  specialty  training.  This  form  of  training  is  gaining  popularity 

in  the  Navy  and  in  the  Air  Force,  where  a particular  skill  is  now  taught 

at  only  one  base.  The  Navy's  successful  CMI  operation  in  Memphis  has  led 

to  the  concept  of  establishing  three  large  computer  based  training  systems — 

2 

San  Diego,  Great  Lakes,  and  Memphis.  Likewise,  the  large  Advanced 


to  teletype  features,  include  optical  projection  (e.g. , cathode  ray  tube); 
and  (c)  complex  terminals  which  include  audiovisual  film  display,  type- 
writer keyboard,  and  light  pen  (e.g. , the  PLATO  plasma  terminal  and  the 
TICCIT  color  receiver  terminal). 

^See  instructor  question  5,  appendix  F,  p.  291  below.  MOS,  or 
military  occupational  specialty,  is  a term  used  to  identify  a grouping  of 
duty  positions  possessing  such  close  occupation  or  functional  relationships 
that  an  optimal  degree  of  interchangeability  among  persons  exists.  A 
fixed  number  is  used  to  indicate  a given  MOS.  AFSC  is  the  similar  code 
for  the  Air  Force,  and  NEC  and  sub-specialty  codes  are  used  for  Navy 
personnel . 

2 

Interview  with  Lt.  Ronald  E.  Renfro,  Director,  H.S.  Navy  Basic 
Electricity  and  Electronics  School,  San  Diego,  California,  3 June  197^. 


NUMBER  OF  COMPUTER  TERMINALS 
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Fig.  28.  The  growth  of  computer  terminals  in  the  U.S.  Army 

SOURCE:  Interview  with  Irene  M.  Kadis,  Inventory  Management  Division, 

U.S.  Army  Computer  Systems  Support  and  Evaluation  Agency,  Washington,  D.C. 
27  January  1975. 

NOTE:  This  inventory  represents  nontactical  or  commercial-type 

computer  terminals. 
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Instructional  System  being  tested  at  Lowry  Air  Force  Base  may  lead  to  the 
installation  of  several  other  large  computerized  training  systems  at  the 
other  Air  Force  technical  training  centers.^ 

One-Station  Training 

The  Army  announced  in  197^  the  implementation  of  a new  program 
called  One-Station  Training  (OST),  which  builds  on  the  concept  of  consoli- 
dation of  training.  Under  this  program,  a soldier  receives  his  initial 
(basic)  and  developmental  (MOS)  training  at  the  same  installation.  When 

the  concept  is  fully  implemented,  three-fourths  of  all  new  Army  trainees 

5 

will  participate  in  OST.  With  this  program,  the  training  time  for  a new 
soldier  will  be  shortened  and  the  number  of  moves  from  one  training  base 
to  another  will  be  reduced,  thereby  effecting  dollar  savings. 

Economies  of  Scale 

The  Army  is  moving  toward  the  position  of  having  a large  majority 
of  its  trainees  trained  at  only  six  posts.  Three  of  these  posts  are  the 
homes  of  the  Infantry  School,  the  Armor  School,  and  the  Artillery  School. 
These  schools  have  the  educational  technology  expertise  to  package  training 
which  can  be  given  at  the  other  posts.  These  instructional  packages  could 
include  computer  assisted  instruction,  video  tapes,  and  other  audiovisual 

^Interview  with  Col.  Robert  E.  Wilkinson,  Directorate  of  Develop- 
ment and  Acquisition,  Deputy  Chief  of  Staff,  Research  and  Development, 
Department  of  the  Air  Force,  Washington,  D.C.,  l8  January  197^- 

2 

Maurice  L.  Lien,  "Army  Implementing  One  Station  Training,"  The 
Retired  Officer,  March  197^,  pp.  11-12. 

^"One-Station  Concept  Cuts  Trainees  Moves,"  Army  Times,  22  May 
1974,  p.  2. 
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materials.  The  concept  of  packaging  instruction  for  use  on  computer 

terminals  at  different  posts  is  now  under  development  by  the  Army.^ 

The  chiefs  of  the  training  commands  of  each  of  the  military  services 

are  cooperating  through  the  Interservice  Training  Review  Board  to  eliminate 

duplication  of  military  training.  It  was  reported  in  March  1975  that  a 

review  of  low-density  courses  has  allowed  the  consolidation  of  thirty-seven 

2 

courses  into  eighteen.  It  is  not  unusual  to  see  airmen  training  with 
soldiers  at  the  Army  Ordnance  School.  In  the  future,  all  Navy  and  Air  Force 
helicopter  pilots  will  receive  their  primary  training  at  the  Army's 
Aviation  School.^  Thus,  it  can  be  seen  that  training  is  being  consolidated 
within  the  Army  and  among  the  military  services  to  the  advantage  of  economies 
of  scale. 


1 


I 
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The  Cost  of  Hardware  and  Software 

An  issue  related  to  where  most  computer  based  training  will  take 

place  is  the  realization  that  expensive  capital  investments  for  such 

systems  are  most  effective  in  situations  of  high- volume  usage,  such  as 

providing  skill  (MOS)  training  for  more  than  a hundred  thousand  trainees 
4 

annually.  Spreading  the  cost  of  software  and  courseware  over  a large 


^See  above,  p.  102. 

2 

U.S. , Department  of  Defense,  Military  Manpower  Training  Report  for 
FY  1976  (Washington,  D.C.:  Government  Printing  Office,  March  1975i  P«  XI-3. 

^Interview  with  Col.  Robert  E.  Morton,  TRADOC  Representative  to  the 
Interservices  Training  Review  Board,  U.S.  Army  Training  and  Doctrine  Command, 

Fort  Monroe,  Virginia,  21  June  197^- 

4 ' 

In  fiscal  year  1975 1 more  than  126,000  soldiers  were  programmed  for  j 

MOS  training  at  one  of  the  six  training  centers  or  sixteen  branch  schools. 

They  will  be  trained  in  one  of  fifty-one  entry  level  MOS  training  programs.  ' 

Telephonic  interview  with  Major  Anthony  P.  Sabino,  Programs  and  Resources  ; 

Division,  Deputy  Chief  of  Staff  for  Training,  U.S.  Army  Training  and  Doctrine 

Command,  Fort  Monroe,  Virginia,  l4  January  1975. 
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base  is  important  in  the  realization  of  cost  benefits.  Closely  connected 
with  cost  benefits  is  the  course  life  expectancy  and  stability  of  the 
instructional  material.^  The  more  basic  or  fundamental  the  skill,  the  more 
likelihood  there  is  that  the  same  material  can  be  used  repetitively  over 
the  years  with  little  requirement  for  revision.  Many  common  skill  courses, 
like  automotive  repair  and  basic  electronics,  can  be  shared  by  one  or  more 
military  services,  which  further  spreads  the  costs. 

The  "How"  of  Training  in  the  igSOs 

Having  completed  the  discussion  of  the  training  organization 
climate  for  change  toward  greater  use  of  computer  technology,  this  chapter 
now  shifts  its  focus  to  the  staff  and  faculty  sentiments  relative  to 
future  methods  of  instruction  and  the  problems  associated  with  the 
development  of  these  methods. 

It  was  reasoned  that  staff  and  faculty  opinions  on  the  most 
prevalent  types  of  training  methods  for  the  1980s  could  provide  an 
indicator  of  what  the  Army  should  be  using  in  that  time  frame.  In  the 
field  of  training  and  education,  it  has  been  observed  that  what  the 
educators  (or  trainers)  believe  should  be  the  method  of  teaching  usually 
turns  out  to  be  the  method  used.  As  long  as  this  deterministic  logic 
continues  to  apply,  the  responses  to  several  staff  and  instructor 
questions  will  contribute  to  a better  understanding  of  the  future. 

^Since  considerable  investment  is  required  for  conversion  to 
computerized  material,  a minimum  course  life-cycle  expectancy  of  eight 
years  was  considered  a reasonable  standard  in  a study  of  CAI  instruction. 
U.S. , Department  of  the  Army,  U.S.  Continental  Army  Command,  Task  Group 
Report  on  Computer  Assisted  Instruction  (1972),  p.  c-4. 
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Methods  of  Instruction  for  the  1980s 
Table  12  shows  the  consolidated  responses  of  three  survey  questions 
that  probe  for  opinions  about  future  training  methods. 

Computer  assisted  instruction  was  ranked  the  highest  as  the  type  of 
training  method  predicted  to  be  most  prevalent  in  the  1980s.  This  response 
was  not  anticipated  considering  the  background  of  the  respondents.  Only 
35  percent  of  the  staff  members  interviewed  had  a computer  background.^ 

TABLE  12 


COMPARISON  OF  STAFF  AND  INSTRUCTOR  OPINIONS  TflAT 
RANK  TRAINING  METHODS  FOR  THE  I98OS 


Rank 

Staff 

Ranking® 

Instructor 

Ranking^ 

Instructor 

Ranking^ 

1 

CAI 

Self-paced  individu- 
alized instruction 

Computerized  training 
systems  including  CAI, 
CMI,  and  other  media 

2 

Self-paced 

training 

Computerized 

instruction 

Methods  of  today  but 
improved  with  use  of 
TV,  films,  etc. 

3 

Conventional 

methods 

On-the-job  training 

Conventional  methods 

4 

Television 

Conventional  class- 
room training 

CMI 

SOURCES:  (a)  From  staff  question  5 (see  appendix  A),  which  asked  for 

the  "most  prevalent  types  of  training  methods  for  the  1980s." 


(b)  From  instructor  question  6 (see  appendix  F),  which  asked  for 
"instructional  processes  that  should  be  emphasized." 

(c)  From  instructor  question  10  (see  appendix  F),  which  asked  for 
the  "dominant  mode  of  military  instruction  in  the  I98OS." 

NOTE:  Staff  question  5 was  open-ended.  The  responses  are  not  summarized 

in  appendix  G,  but  a frequency  distribution  is  as  follows:  21  percent  CAT; 

17  percent  self-paced  training;  I5  percent  conventional  methods;  10  percent 
television;  and  37  percent  other. 

^Summarized  from  the  demographic  data  recorded  on  each  interview 

guide. 
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These  staff  interviews  indicated  that  the  staff  foresees  the  computer 
in  a teaching  (CAI)  role  and  in  a management  (CMI)  role  for  technical 
skills  but  that  the  conventional  methods  of  classroom  instruction  will 
continue  to  be  used.  The  staff  expects  the  conventional  methods  to  be 
augmented  by  more  audiovisual  media,  which  may  bring  the  return  of  tele- 
vision to  the  military  classroom.^  The  expansion  of  self-paced, 
individualized  instruction  using  programmed  texts  in  leairning  centers 
is  already  suggesting  this  trend. ^ 

The  other,  and  perhaps  more  influential,  opinion  at  an  Army 
service  school  is  that  of  the  instructor.  As  alluded  to  previously,  the 
instructor  can  be  either  a barrier  to  progress  or  an  agent  of  change.^ 

His  role  in  computerized  training  is  more  fully  discussed  in  chapter  6, 
but  as  part  of  the  assessment  of  the  prospects  for  change,  it  is  timely 
to  consider  the  instructors'  views  of  instructional  methods  for  the 

^In  the  mid-1950s,  television  was  thrust  into  the  classroom, 
touted  by  its  advocates  as  the  media  to  revolutionize  teaching.  After 
the  installation  of  rather  expensive  TV  studios  and  classroom  receivers, 
the  systems  fell  into  disuse  because  of  the  high  personnel,  maintenance, 
and  operating  costs.  By  the  mid-1970s,  the  television  industry  had 
matured,  miniaturized  its  components,  and  featured  the  video  tape.  The 
USMC's  Ccm-Elec  School  at  Twentynine  Palms  may  be  a model  of  the  future 
instructional  approach.  CAI,  TV,  and  film  production  are  in  one  branch 
along  with  all  the  conventional  audiovisual  equipment.  No  media  is  pushed 
to  the  exclusion  of  the  others;  rather,  the  instructor  is  challenged  to 
use  the  most  cost-effective  media. 

2 

A learning  center  is  an  instructional  system,  normally  in  the 
form  of  a carrel,  which  uses  audiovisual  devices  such  as  35  mu'  slides, 
film  strips,  movies,  and  television  to  control  learning  experiences.  A 
recent  survey  of  thirty-seven  learning  centers  concluded  that  saving  of 
time  and  increased  training  effectiveness  were  generally  reported  with 
these  systems.  However,  little  usable  cost  document  a'’ ion  is  available 
for  determining  cost-effectiveness.  Dennis  J.  Sullivan,  Edgar  A.  Smith, 
and  Ronald  H.  Filinger,  A Survey  of  the  Present  State-of-the-Art  in 
Learning  Center  Operations  (Culver  City,  Calif.:  Hughes  Aircraft  Corpora- 

tion, February  197**),  pp.  1-15. 

^See  above,  p.  5- 
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1980s.  It  is  shown  in  table  12  (page  111)  that  the  instructors  agree 
with  the  staff  that  computerized  training  will  rank  as  one  of  the  top  two 
training  methods  in  the  future. 

The  written  comments  of  the  instructors  contained  many  suggestions 
about  the  future  use  of  a combination  of  these  training  methods.  Their 
key  message  was  that  no  one  method  would  be  dominant  over  a strategy  that 
included  many  media  and  methods  on  a day-to-day  basis.  A number  of 
instructors  expressed  concern  that  the  presence  of  lower  mental  aptitude 
trainees  in  the  military  service  would  tend  to  influence  the  methods 
instruction  selected.  For  example,  students  in  the  higher  mental  aptitude 
levels  would  use  self-paced  instruction,  whereas  students  with  lower  mental 
aptitude  woiild  be  taught  with  multimedia  techniques  that  rely  less  heavily 
on  reading  ability. 

Computer  or  Conventional  Instruction 

Following  a series  of  questions  of  the  staff  and  faculty  about 
future  methods  of  instruction,  three  subsequent  questions  were  designed 
to  obtain  the  instructors'  feelings  concerning  the  future  of  computers  and 
conventional  instruction. 

First,  the  instructors  were  asked  if  computers  are  bound  to  become 
less  prevalent  in  the  instructional  process  by  the  1980s.^  Of  the  twelve 
questions  that  asked  for  an  agree  or  disagree  response,  this  one  brought 
forth  the  most  uniform  reaction.  Eighty-five  percent  disagreed  (combining 
disagree  and  strongly  disagree)  with  the  proposition  that  computers  are 
bound  to  become  less  prevalent  by  the  1980s.  Only  seventeen  instructors 

^See  instructor  question  11,  appendix  F,  p.  297  below. 


114 


(4  percent)  felt  that  computers  would  become  less  significant  in  the 
future. 

In  contrast,  the  instructors  were  asked  in  the  second  question  for 

their  position  concerning  the  future  of  conventional  training.^  The 

majority  (56  percent,  combining  disagree  and  strongly  disagree)  of  the 

instructors  felt  that  for  the  conventional  eight-hour  military  training 

day,  five  days  a week,  using  the  normal  lock-step  approach  would  not  be 

2 

dominant  in  the  1980s. 

The  third  and  final  question  of  the  set  designed  to  gain  the 
instructors'  impressions  about  future  training  systems  described  a 
futuristic  computer  based  training  process.  The  question  asked  whether 
a fully  computer-directed  instructional  system  would  typify  their  service's 
training  in  the  1980s.^  Fifty-one  percent  of  the  instructors  did  not 
feel  that  their  service's  training  would  be  so  described  in  the  1980s. 

In  their  written  comments,  twenty-one  instructors  expressed  the  opinion 
that  this  was  a dehumanised  approach,  which  would  never  come  about  because 
of  the  need  for  humans  as  a part  of  the  training  process. 

One  can  surmise  from  these  questions  and  their  responses,  as 
well  as  those  previously  discussed,  that  computer  based  training  will 
be  in  vogue  in  the  foreseeable  future,  but  faculty  members  do  not 


^See  instructor  question  12,  appendix  F,  p.  298  below. 

2 

Lock-s+^^ep  instruction  is  the  nonindividualized  approach,  which  is 
highly  structured  from  the  standpoint  of  class  starting  dates,  scheduled 
classes,  completion  dates,  and  en  masse  instruction.  Unfortunately,  the 
question  was  viewed  by  at  least  a dozen  respondents  as  being  biased  because 
it  was  unwarrantedly  pejorative. 

3 

See  instructor  question  13,  appendix  F,  p.  299  below. 
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envision  a totally  computerized  system  that  would  eliminate  the  human 
instructor. 

The  Furtherance  and  Hindrance  of 
Computers  in  Training 

Thus  far,  attention  ir.  f-his  chapter  has  been  focused  on  tlie 
prevalence  of  computer  base^  training  in  the  1980s.  The  emphasis  is  now 
shifted  to  those  factors  that  may  accelerate  the  movement  toward  computer 
supported  training.  Then,  the  barriers  to  progress  in  the  computeriza^  Lon 
of  training  are  offered  in  contrast  to  this  movement. 


Factors  that  could  cause 
a shift  to  computers 

The  instructors  were  asked  to  select  two  driving  forces  that  could 
cause  a significant  shift  toward  greater  use  of  computers.^  The  responses 
to  this  question  were  not  strongly  polarized  on  any  partic\ilar  thesis. 
However,  "demonstrated  cost-effectiveness"  was  the  most  often  selected 
response  (21  percent)  for  generating  movement  to  more  computer  based 
training.  The  next  most  important  issue  was  the  educational  objective, 
improved  job  performance  (l8  percent);  followed  by  a wider  margin  were  the 
next  two  factors,  student  acceptance  and  instructor  motivation.  On  the 
basis  of  this  survey,  it  is  suggested  that  the  factors  that  may  cause  a 
significant  shift  to  greater  use  of  computers  are:  (1)  cost-effectiveness, 

(2)  improved  job  performance,  C'^)  student  acceptance,  and  (^)  instructor 
motivation. 

^See  instructor  question  7»  appendix  F,  p.  29’  below. 
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In  contrast  to  the  specific  response  data,  the  instructors' 
written  comments  provide  clearer  insight  into  the  forces  of  change. 

Several  comments  gave  rise  to  the  notion  that  elements  of  change  are 
linked  together.  First,  the  instructor  needs  to  be  motivated  to  experiment 
with  and  convert  instructional  material  to  computer  application.  Further, 
top-down  pressure  on  the  part  of  the  school  or  training  command  staff  is 
often  counter  to  a shift  to  more  computer  use.  This  observation  is  based 
on  the  opinion  of  instructors  that  effective  application  requires  keen 
faculty  interest  and  conviction  that  the  material  to  be  presented  by 
computer  would  be  more  effective  than,  or  at  least  equal  to,  the  media 
presently  used.  Once  the  faculty  member  has  been  thus  convinced,  the 
student  tends  to  respond  to  his  instructor's  enthusiasm.  A third 
component  of  successful  instructional  computer  use  is  the  school  staff. 

It  is  at  this  juncture  that  the  school  staff  needs  to  be  the  supportive 
element,  for  anything  that  the  instructors  believe  in  and  the  students 
like  must  not  be  all  bad.  Concurrently,  however,  the  issue  of  cost- 
effectiveness  is  linked  to  the  faculty-student  commitment.  When  assured 
of  greater  cost-effectiveness,  the  officials  of  the  training  command 
normally  take  an  advocate's  role  to  help  fund  the  new  training  strategy. 
This  role  is  the  support  the  schools  need — not  generalized  directives 
to  "improve  training." 

During  times  of  constrained  budgets,  an  easy  place  to  reduce 
training  costs  is  in  developmental  training  systems.  For  example,  the 
project  officer  at  the  Military  Police  School  confirms  that  a fledgling 
CAI  program  must  have  the  "wholehearted  pecuniairy  support  of  the 


decisionmakers  and  the  support  of  school  instructors  to  meet  with 
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success 


. Similarly,  the  officials  of  the  Air  Force  School  at  Keesl( 


terminated  a series  of  PLATO  tests  because  it  was  felt  that  they  duplicated 

other  Air  Force  programs  and  the  dollars  saved  could  be  used  more 

2 

effectively  in  other  training  programs. 


Beirriers  to  the  use  of  computers 

The  instructors  were  asked  to  identify  the  barriers  to  the  use  of 

computers  in  training.^  Just  as  cost-effectiveness  ranked  high  as  a 

furtherance  to  the  use  of  computers  in  training,  the  cost  of  computer 

systems  was  chosen  as  the  principal  hindrance  (25  percent).  The  attitudes 

of  students  (8  percent),  instructors  (5  percent),  and  staff  (8  percent)  were 

not  considered  as  much  of  a deterrent  to  further  computer  use  as  was 

"someone  in  authority  to  make  a decision  now" — the  second  ranking  response 

(13  percent).  The  third  choice  of  bahriers  was  the  organizational  climate 

(10  percent),  which  has  already  become  evident  through  the  previous 

4 

examination  of  positive  factors. 

The  most  noteworthy  written  comments  on  this  question  centered  on 
the  observation  of  the  faculty  that  change  comes  slowly,  even  in  military 
training  systems,  which  have  traditionally  led  the  nation  in  the  appli- 
cation of  technological  advances.  As  one  instructor  wrote,  "i!a  gotta  have 

^Personal  letter  from  Lt.  Robert  A.  Hallowell , Jr.,  Media  Officer, 
U.S.  Army  Military  Police  School,  Fort  Gordon,  Georgia,  8 January  1975- 

Personal  letter  from  Col.  David  W.  Sandlin,  Chief,  Operations 
Division,  USAF  School  of  Applied  Aerospace  Sciences,  Keesler  AFB, 
Mississippi,  17  December  197^*. 

^See  instructor  question  9,  appendix  F,  p.  29^  below. 

See  above,  pp.  115-16. 
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believers."  This  type  of  response  ties  closely  to  organizational  climate, 
mentioned  as  a positive  factor  for  change.  Without  support  for  the  notion 
of  computer  based  training  at  the  faculty,  staff,  and  training  command 
levels,  little  progress  is  possible.  Even  a neutral  attitude  at  one  of 
these  levels  means  a veto  to  a program. 

The  barriers  identified  by  the  military  instructors  are  similar 
in  several  respects  to  those  found  in  the  high  school  and  college  environ- 
ment, as  revealed  in  a 1972  study  sponsored  by  the  National  Science 
Foundation.^  This  study  identified  the  factors  inhibiting  the  use  of 
computers  in  instruction  as  follows:  (1)  high  cost,  (2)  fear  of  change, 

(3)  ignorance  of  the  computer's  potential,  and  (4)  loss  of  student 

2 

contact.  On  the  issue  of  cost,  the  military  instructors  are  in  accord 
with  the  faculty  surveyed  in  the  foundation's  study.  The  remaining  three 
factors  bear  close  relationship  to  the  attitude  and  organizational  climate 
barriers  identified  by  the  respondents  in  the  military  services.  The 
similarity  of  problems  suggests  that  practitioners  in  the  field — both  civil 
and  military — will  continue  to  benefit  from  an  interchange  of  information. 

The  complex  factors  hindering  the  shift  to  widespread  use  of 
computers  in  training  have  been  identified  above.  The  principal  dimension 
appears  to  be  that  the  driving  force  to  nurture  CAI  development  is 
demonstrated  cost-effectiveness.  The  other  counterviews  focus  attention 
on  the  attitudes  of  instructors  and  school  leadership  toward  the 
instructional  use  of  computers. 

^Anastasio  and  Morgan,  Factors  Inhibiting  Use  of  Computers  in 
Instruction. 

^Ibid. , pp.  35-36. 


119 


Evidence  presented  early  in  this  chapter  has  demonstrated  that 
the  organizational  climate  ior  Army  training  is  ready  for  and,  in  fact, 
receptive  to  computer  technology.  Subsequently,  the  section  on  the  "how" 
of  training  showed  that  the  staff  and  faculty  are  of  the  opinion  that 
computer  based  training  will  be  a featured  method  of  instruction  in  the 
1980s.  The  final  portion  of  this  chapter  focuses  on  a projection  of  field 
data  to  suggest  the  growth  paths  for  instructional  computer  use  for  the 
next  decade. 

The  Future  of  Computer  Based  Training 
Evidence  of  future  events  is  cautiously  labeled  as  conjecture; 
yet,  such  evidence  can  be  given  a degree  of  substance  by  extending  time 
series  data.  The  findings  can  increase  in  credibility  if  the  collected 
data  are  complete  and  of  an  adequate  time  span  to  support  a statistical 
analysis.  These  criteria  were  applied  to  the  follow-on  survey  data  to 
project  the  instructional  use  of  computers  into  the  1980s.^ 

The  data  on  student  contact  hours  was  computed  because  this 
measurement  is  a derivative  of  the  number  of  students  and  the  time  a 
student  used  the  terminal.  All  student  contact  hours  recorded  by  Army 
institutions  between  1963  and  197^  were  plotted  in  figure  29.  A simple 
linear  regression  analysis  was  then  performed  to  extend  these  historical 
data  to  1989.  To  visuailize  the  growth  in  Army  student  contact  hours, 
the  regression  data  to  I985  were  also  plotted  in  figure  29.  The  current 
data  (heavy  dots)  show  that  the  Army  is  already  nearing  1.5  million 
student  contact  hours.  The  forecast  projects  that  the  Army  will  reach 

^The  analysis  to  support  the  projection  of  data  is  at  appendix  I. 


Fig.  29.  A linear  projection  of  Army  computer  supported  student 
contact  hours  in  training  and  education  to  1985.  This  forecast  is  based 
on  a simple  regression  analysis  of  current  data  (1963  to  1974).  The 
95  percent  confidence  limits  are  shown  as  the  shaded  area  on  either  side 
of  the  dashed  trend  line. 
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2.25  million  student  contact  hours  in  I98O,  and  nearly  3 million  by  1985* 
The  confidence  band  (95  percent)  suggests  the  optimistic  and  pessimistic 
views,  but,  in  either  case,  it  appears  safe  to  assume  that  the  Army  will 
be  utilizing  several  million  more  student  contact  hours  in  training  in 
the  1980s,  if  current  trends  continue.  This  figure  would  represent  a 
100  to  330  percent  increase  in  computer  based  training  by  the  end  of 
the  1980s. 

Prospects 

On  the  basis  of  these  data,  what  are  the  prospects  for  the  Army 
in  the  I98OS?  The  Army  has  reason  to  change  its  training  methods,  and 
change  is  nothing  new.  This  time,  as  in  the  past,  change  will  be  forced 
because  of  economics  and  will  be  possible  because  a new  technology  promises 
efficiency.  As  instructional  use  of  the  computer  begins  to  show  signs 
of  maturity,  its  applications  are  gaining  acceptance  as  genuine  aids  to 
learning — not  just  another  interesting  training  device. 

Tight  budgets  are  causing  consolidation  and  centralization  of 
training,  and  at  the  same  time  educators  are  suggesting  that  self-paced 
instruction  is  essential  to  efficient  training  of  the  volunteer  force. 

Because  of  its  increasing  cost-effectiveness  as  the  student  load 
rises,  the  computer  offers  an  alternative  training  strategy  to  the  Army. 
Yet,  the  computer  has  the  capability  to  deal  with  each  student  on  an 
individual  basis,  even  if  the  class  is  as  large  as  several  thousand, 
which  is  of  too  great  magnitude  for  human  individual  treatment  by  an 
instructor. 
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As  computers  and  terminals  bec^.me  more  numerous  on  the  Army  post , 
impetus  is  being  given  by  TRADOC  to  consider  their  use  for  training  the 
individual  soldier.  The  transportability  of  software  requires  improvement 
before  this  can  happen.  In  the  meantime,  the  service  schools'  staff  and 
faculty  project  that  the  Army  will  see  computer  based  training  as  a 
prevalent  instructional  strategy  in  the  1980s,  although  instructors  will 
not  vanish  from  the  platform.  Rather,  the  computer  will  be  used  to  do 
that  which  it  does  extremely  well — handle  the  routine,  repetitive,  yet 
often  rigorous  tasks  which  now  consume  an  inordinate  amount  of  the 
instructor's  time. 

Tests  currently  underway  should  demonstrate  that  computer  based 
training  can  be  cost-effective  and  also  produce  a better  trained  soldier. 
Given  this  impetus,  the  Army  will  continue  its  leadership  into  the  1980s 
as  the  dominant  service  in  the  field  of  computer  supported  training. 


CHAPTER  5 

THE  IMPLICATIONS  OF  COMPUTER  BASED  TRAINING  ON  THE 
ADMINISTRATION  OF  STUDENT  PERSONNEL 

Introduction 

The  material  presented  in  this  chapter  addresses  the  subsidiary 
research  question:  What  impact  will  the  instructional  use  of  computers 

by  the  Army  have  on  the  administration  of  student  personnel?  Responding 
to  this  question,  the  student  component  of  the  training  process  becomes 
the  center  of  attention  as  three  major  areas  are  analyzed.  First,  the 
linkage  between  self-paced  individualized  instruction  and  the  future 
student  profile  is  examined  as  an  indicator  of  student  expectations  for 
training  in  the  1980s.  Then,  the  role  that  computer  based  training  can 
play  in  attracting  and  retaining  personnel  in  the  service  is  evaluated. 
Finally,  some  student  benefits  of  computerized  training  are  analyzed  by 
using  comparative  studies. 

Manpower  and  Personnel  ^ 

Since  the  first  part  of  this  research  report  dealt  with  strategies, 
progress,  and  prospects  of  computer  based  training,  an  explanation  of 
certain  terms  relating  to  manpower  and  personnel  was  deferred  to  this 
chapter  to  place  the  definitions  in  proximity  to  the  chapters  of  their 
use.  This  chapter,  and  the  two  following,  focus  on  the  manpower  and 
personnel  management  implications  of  instructional  computer  use  on  the 
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human  components  of  the  training  process — the  student,  the  faculty,  and 
the  staff.  As  a foundation  to  a clearer  understanding  of  manpower  and 
personnel  terms  as  defined  by  the  Army,  the  following  definitions  give 
insight  into  the  scope  of  these  two  areas  and  reflect  the  Army's  basic 
commitment  to  human  resource  development. 


Manpower  management — The  planning  and  programming  of  military 
and  civilian  manpower  strengths  by  function  and/or  command,  in 
consonance  with  strength  and  budgeting  limitations;  determination 
of  manpower  requirements;  allocation  and  control  of  military  and 
civilian  spaces;  development  of  criteria  and  standards  of  manpower 
utilization;  appraisal  of  manpower  utilization;  and  distribution 
of  manpower.^ 

Military  personnel  management — The  process  of  planning, 
organizing,  directing,  coordinating,  and  controlling  the  procure- 
ment, training/education,  utilization,  separation/retirement, 
development,  and  motivation  of  military  personnel  to  assist  in 
the  successful  accomplishment  of  the  organizational  mission.  It 
includes  all  procedures  related  to:  military  job  analysis  and 
evaluation;  position  classification;  personnel  classification, 
assignment,  and  utilization;  maintenance  of  an  adequate  system  of 
records  and  reports  required  for  the  development  of  successful 
operation  of  the  Army  personnel  system;  development  of  individual 
potential;  and  development  of  an  organizational  climate  that 
enhances  the  attitude,  motivation,  commitment  and  sense  of  well 
being  of  soldiers  and  their  families.^ 

In  simpler  terms,  manpower  is  related  to  expressing  personnel 
strengths  in  numbers,  while  personnel  is  related  to  the  individuals 
required  to  accomplish  the  assigned  mission.^ 

The  remainder  of  this  report  draws  attention  to  the  manpower  and 
personnel  management  implications  derived  from  the  application  of  computer 


^U.S. , Department  of  the  Army,  Dictionary  of  United  States  Army 
Terms,  AR  310-25  (Washington,  D.C.:  Government  Printing  Office,  lioverr- 

ber  1974),  p.  313. 

^Ibid.,  p.  329. 

^Ibid. , pp.  313i  386.  These  simpler  terms  have  given  rise  to  the 
cliche  that  describes  manpower  as  the  management  of  spaces  and  perscnr.'’! 
as  the  management  of  faces. 
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supported  instruction  to  Army  training.  The  first  interface  area  to  be 
examined  is  that  of  training,  as  the  typical  student  is  considered  in  the 
context  of  modern  instructional  technology.  Then,  the  role  that  computer 
based  training  might  have  on  procurement  and  separation  is  analyzed  from 
the  standpoint  of  recruitment  and  reenlistment.  Finally,  the  benefits  of 
CAT  are  evaluated  as  they  contribute  to  the  development  and  motivation 
of  personnel. 


The  Student  and  Self-Paced  Individualized  Instruction 
A discussion  of  the  shortcomings  of  traditional  classroom  training 
situations  is  presented  to  set  an  initial  frame  of  reference  and  report  on 
recognized  inherent  limitations  in  methods  of  classroom  training.  There 
are  four  major  limitations,  as  follows:  (l)  inadequate  mastery  of  all 

the  training  objectives  by  some  of  the  students,  (2)  waste  of  student  time 
due  to  inefficient  learning  sequences  and  pacing  of  the  class  to  average 
or  below-average  learning  rates;  (3)  variation  in  the  quality  of 
instruction,  both  between  instructors  and  by  the  same  instructor,  from 
day  to  day;  and  (4)  patterning  instruction  to  some  hypothetical  average 
rather  than  to  the  needs  of  individual  students.^ 

Recognizing  these  limitations,  it  is  appropriate  to  foresee  the 
replacement  of  many  of  the  ti'aditional  patterns  of  course  structure. 

Fixed  periods  of  instruction,  standard  grading,  set  spans  for  courses, 
and  rigid  subject  matter  decisions  may  cause  bored  students  to  grope 
for  rote  answers  and  suppress  their  spontaneous  ways  of  acquiring 


John  D.  Ford,  Jr.,  and  Dewey  A.  Slough,  Development  and  Evaluation 
of  Computer  Assisted  Instruction  for  Navy  Electronics  Training:  Alternating 
Current  Fundamentals.  A research  report  (SRR-70-32)  (San  Diego,  Calif.  : 
Naval  Personnel  and  Training  Research  Laboratory,  1970),  p.  1. 
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knowledge.^  Without  drastic  changes  in  the  technology  of  classroom 
operation,  it  seems  highly  unlikely  that  little  more  than  cosmetic 
improvement  can  be  expected. 

To  meet  the  growing  demand  for  rendering  instruction  more  person- 
alized and  more  responsive  to  the  individual  needs  of  students,  the  Army 
has  adopted  a philosophy  of  training  that  embraces  self-paced  individu- 
alized instruction.  Learning  principles  used  to  form  the  basis  for  the 
conduct  of  individual  training  include  the  following: 

For  various  reasons,  people  learn  at  different  rates.  Therefore, 
soldiers  are  permitted  to  learn  a skill  at  their  own  rate.  This 
principle  allows  a soldier  to  practice  a skill  at  his  own  pace, 
that  is,  to  go  quickly  through  the  sequences  if  he  feels  confident, 
or  to  take  more  time  and  ask  for  help  if  needed. 2 

Although  some  Army  schools  have  been  using  self-pacing  since  the 
late  1960s,  the  pronouncement  of  this  TRADOC  policy  has  given  rise  to  a 
rebirth  of  service  school  interest  in  integrating  self-pacing  wherever 
practical.  For  example,  self-pacing  tests  in  skill  (MOS)  training  for 
armor  crewmen,  engineers,  supply  clerks,  and  helicopter  mechanics  have 
shown  an  average  savings  in  training  time  of  26  percent,  with  equal  or 
higher  achievement  levels.^  The  Army  has  identified  self-pacing  as  a 


^"Too  Much  Schooling,"  Time , 19  June  1972,  p.  44. 

^.S. , Department  of  the  Army,  U.S.  Army  Training  and  Doctrine 
Command,  Army  Basic  Training  Policies  and  Administration,  TRADOC  Supp.  1, 

AR  35O-I  (Fort  Monroe,  Va. : U.S.  Army  Training  and  Doctrine  Command, 

1 August  1973)1  P.  5- 

^These  favorable  results  have  caused  the  Army  to  calculate  a 
savings  of  l4,400  man-years  of  effort  through  the  self-pacing  of  all 
240  MOS  courses.  If  this  savings  is  realized,  the  equivalent  of  an  army 
brigade  could  be  added  to  the  force  structure.  Major  General  Paul  F. 
Gorman,  "The  Challenge  of  Army  Training,"  a paper  presented  at  the 
Conference  on  the  Application  of  Advanced  Training  Technology,  Fort  Gordon, 
Georgia,  I8  June  1975* 
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key  "win"  area  for  improving  institutional  (branch  schools  and  training 
centers)  training  efficiency  and  effectiveness. 

Survey  Results 

The  acceptance  of  self-paced  individualized  instruction  and  its 
forecast  place  in  the  military  in  the  I98OS  was  explored  in  staff 
question  10,  as  shown  in  figure  30.  Each  person  in  the  staff  survey  was 
asked  whether  or  not  self-paced  instruction  would  be  the  norm  for  training 
in  the  future.  Sixty  percent  of  the  staff  felt  that  self-paced  indi- 
vidualized instruction  would  be  the  norm  in  the  I98OS.  The  magnitude  of 
the  responses  for  self-pacing  certainly  indicate  an  acceptance  of  the 
future  expectation  of  this  concept  of  training.  These  pro-respondents  also 
commented  that  self-pacing  will  be  the  norm  because  it  has  proved  to  be 
economical.  Their  perception  of  economy  was  explained  as  effectual, 
cost  saving,  time  saving,  and  conserving  of  the  instructor's  time.  Many 
respondents  reasoned  that  the  self-pacing  strategy  is  attractive  to  the 
services  because  it  is  so  much  more  interesting  and  challenging  to  the 
student  than  the  lock-step  method. 


STAFF  QUESTION  10.  In  the  1980s,  will  self-paced  individualized 
instruction  be  the  norm? 


Fig.  30.  Responses  to  staff  question  10 — self-pacing 
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The  staff  respondents  who  felt  that  self-pacing  would  not  be  the 
norm  in  the  1980s  stressed  the  need  for  the  human  element  in  training — 
instructor  contact  and  peer  relationships.  There  were  indications  that 
self-pacing  equates  to  a liberal,  casual  mode  of  letting  the  student  "do 
his  own  thing."  These  staff  respondents  felt  that  the  pace  of  training 
was  a prerogative  of  command  and  should  not  be  delegated  to  such 
inexperienced  personnel  as  students.  Their  comments  raised  the  question 
of  how  to  schedule,  plan,  and  allocate  resources  if  the  duration  of  the 
course  is  left  up  to  the  individual. 

The  comments  of  the  staff  respondents  on  self-pacing  led  to  the 
conclusion  that  schools  use  self-pacing  because  it  saves  time,  but  self- 
pacing could  be  improperly  understood  if  the  human  factors  were  not 
discussed.  The  student  and  the  self-paced  material  do  no*  represent  a 
closed  loop.  The  staff  respondents  cautioned  that  the  instructor  is 
absolutely  essential  for  a properly  motivated  student.  Close  monitoring 
by  the  experienced  instructor  allows  the  development  of  a relationship 
that  prods,  encourages,  and  challenges  the  individual  student  to  optimum 
learning  in  the  self-paced  environment. 

A Student  Profile 

The  discussion  above  about  the  self-paced  student  gives  rise  to 
a more  basic  need  to  describe  the  student  of  the  future.  Such  a student 
profile  could  provide  school  officials  with  a list  of  student  categories, 
by  preferability,  against  which  their  limited  computer  resources  could  be 
applied.  It  is  anticipated  that  the  student  of  the  1980s  will  enter  a 


military  learning  environment  that  may  be  significantly  different  from  the 
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learning  environment  that  he  has  previously  experienced  in  the  civilian 
sector.  This  new  military  leairning  environment  will  include  a private 
work  area,  known  as  a learning  center  (or  carrel),  where  the  student  will 
progress  at  his  own  pace.^  This  environment  will  encourage  the  student 
to  be  an  active  rather  than  a passive  learner.  In  other  words,  the 
student  must  make  some  overt  act  or  there  is  no  learning.  He  is  corrected, 
reinforced,  and  remediated  in  an  almost  automatic  mode.  Hands-on  training 
will  permeate  the  whole  process  to  make  practical  the  tasks  he  is  seeing 
and  hearing.  An  instructor  will  be  available  as  needed,  and  subsequently 
on  a one-to-one  basis. 

Although  this  scenario  is  being  experimented  with  today,  it  does 
not  apply  to  all  military  students  of  the  all-volunteer  force.  In  an 
effort  to  obtain  some  sentiments  about  the  type  of  student  that  should  be 
trained  by  computer,  the  instructors  were  asked  to  identify  the  categories 
of  students  that  could  be  trained  most  efficiently  and  effectively  by 
computerized  instruction  in  the  198^3.  The  question  posed  to  the  instruc- 
tors and  their  responses  are  shown  in  figure  31-  The  resp^onse  indicated 
that  31  percent  of  the  instructors  v;ere  of  the  opinion  that  enfry-level 
enlisted  training  would  be  the  prime  category  for  ♦‘he  application  of 
computerized  instruction.  Another  17  percent  were  of  *-he  opinion  ‘hat 
enlis‘ed  personnel  beyond  entry  training  would  be  effectively  trained  by 
computers.  Tliese  responses  are  consisten‘-  with  those  of  the  instructors 

^oullivan,  Smith,  and  Filinger,  Learning  Center  Operations, 


who  fol:  tnaf-  ‘jO  percent,  of  a'l  en+ry  ‘raining  wou.ld  take  place  a':  a fev; 


large  uareo. 


INSTRUCTOR  OUESTICN  19.  What  twe  categories  of  students  could  be  mo^st 
efficiently  and  effectively  trained  by  coniputeri ced  instruction  in  the 
1980s? 
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percentage 
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a number  of  the  instructors  pointed  out  that  lower  aptitude  personnel 
would  be  better  candidates  for  computer  based  training.  Several  studies 
have  documented  this  relationship  between  CAI  and  student  aptitude  levels.^ 
For  example,  a study  of  Army  electronics  training  demonstrated  that  three 
aptitude  levels  of  students  (high,  middle,  and  low)  averaged  CAI  course 
completion  times  faster  than  conventional  instruction.  The  higher  aptitude 
level  students  averaged  49  percent  faster  than  students  taught  by  conven- 
tional methods,  and  the  middle  level  was  1?  percent  faster,  but  the  lower 
aptitude  level  students  averaged  52  percent  slower.  The  attrition  (wash- 
out) rate  was  zero  with  CAI.  Since  the  computer  provided  sufficient  patient 
and  impersonal  drill  and  testing,  the  lower  aptitude  student  was  remediated 
until  the  appropriate  achievement  level  was  attained.  The  longer  completion 
time  under  CAI  provided  the  lower  aptitude  student  an  opportunity  to 
graduate  successfully  rather  than  be  washed  out  of  the  course.  Under 
conventional  training,  *he  high-,  middle-,  and  low-aptitude  students  spend 
the  same  number  of  weeks  in  a course  but  with  different  achievement  levels 
and  a 5 to  10  percent  attrition  rate. 

Another  profile  type  of  question  was  asked  of  instructors  regarding 
their  perception  of  the  all-volunteer  enlistee  and  computerized  instruc- 
tion. Comparing  the  volunteer  to  the  draftee,  the  question  gave  the 
respondents  the  option  of  suggesting  that  the  volunteer  possesses  a 


John  D.  Ford. , Jr. , Dewey  A.  Slough,  and  Richard  E.  Hurlock, 
Computer  Assisted  Instruction  in  Navy  Technical  Training  Using  a Small 
Dedicated  Computer  System:  Final  Report,  a research  report  (S^-V'5-15) 
(San  Diego,  Calif.:  Naval  Personnel  and  Training  Research  Laboratory, 
November  1972),  p.  8;  and  Kiesling,  "Economic  Analysis  of  Educational 
Technology,"  pp.  992-94. 

2 

International  Business  Machines  Corporation,  A Feasibility  Study 
of  CAI  in  U.S.  Army  Basic  Electronics  Training  (Gaithersburg,  Md. : IBM 

Corp. , February  1968),  p.  vii. 
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lower  educational  level,  is  younger,  and  enlists  to  learn  a skill.  The 
distribution  of  responses,  as  shown  in  figure  32,  is  unimpressive  and 
indecisive.  The  written  comments  of  a number  of  instructors,  however, 
yielded  a significant  observation  that  computerized  training  should  be 
saved  for  the  "smarter  students,"  who  were  perceived  as  having  the 
motivation  and  educational  level  to  take  advantage  of  the  proven  efficiency 
of  CAI.  The  instructors  thought  that  the  lower  aptitude  student  needed 
the  personal  touch  of  the  instructor.  These  responses  demonstrate  the 
need  for  enlightenment  of  instructors  regarding  the  proven  effectiveness 
of  ♦'he  computer  in  dealing  with  all  ability  levels  found  in  the  military 
services. 


INSTRUCTOR  QUESTION  20.  Recent  offical  surveys  indicate  that:  Compared 

to  the  draftee,  today's  typical  enlistee  has  a lower  educational  level,  is 
several  years  younger,  often  enlists  to  learn  a skill,  and  tends  to  sign 
up  for  a unit  of  choice  which  allows  visits  home  on  weekends.  Therefore, 
training  by  computerized  instruction  will  be  more  appropriate  than  using 
conventional  methods. 
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Fig.  32.  Responses  to  instructor  question  20 — t-oday's  enlistee 
It  is  concluded  from  these  findings  that  computers  can  be  used  to 
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support  many  categories  of  students  wi*h  different  mental  abilities.  Tlie 
instructors  identified  the  entry-level  training  as  the  most  appropriate 
single  category  for  computer  use.  The  entry-level  instruction  concept 
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leads  to  the  next  section  of  this  report  wherein  the  impact  of  computer 
based  training  upon  the  recruitment  process  is  assessed. 


Recruiting  and  Retention 

About  77  percent  of  all  training  and  education  in  DoD  is  conducted 
for  the  purpose  of  training  new  entrants  to  the  military  services  to  the 
point  where  they  are  capable  of  being  productive  members  of  their  assigned 
organization.^  The  remaining  23  percent  of  all  training  and  education 
imparts  more  advanced  skills  and  insures  continuous  development  of  the 
service  member.  The  training  establishment  that  carries  out  this  mission 
requires  230,000  people  and  consumes  S6  billion  of  the  defense  budget.^ 

This  large  commitment  of  resources  has  one  major  goal:  train  the  person 

for  the  job.  To  this  end,  the  recruiting  programs  of  the  military 
services  place  emphasis  on  joining  the  military  to  learn  a skill.  Recruit- 
ment advertising  is  often  seen  as  focusing  on  the  "what"  of  training  as 
an  attractive  feature.  Yet,  a logical  extension  of  this  advertising 
campaign  psychology  would  be  to  ask:  Is  the  "how"  of  training  of  interest? 

Will  the  "how"  be  a factor  in  attracting  or  retaining  people  for  the 
services?  To  shed  light  on  these  questions,  both  staff  and  instructor 
views  were  sought  in  the  surveys. 


1 


The  Impact  of  CAT  on  Recruiting 

The  staff  survey  had  a two-part  question  to  assess  the  impact  of 
CAI  on  recruiting.  The  questions  and  responses  are  shown  in  figures  33 


1976, 


U.S. , 
p.  xiii. 

^Ibid. 


Department  of  Defense,  Military  Manpower  Training  Report  for 

, p.  ix. 
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and  3^*  The  staff's  responses  to  this  two-part  question  were  a somewhat 
surprising  two-to-one  vote  which  inferred  that  computer  based  training  will 
have  an  impact  on  recruiting.  Whether  all  the  services  will  advertise 
training  technology  in  their  recruiting  programs  remains  to  be  seen.  The 


STAFF  QUESTION  11.  a.  Will  the  presence  or  absence  of  modern  instructional 
methods  like  computer  based  training  have  an  impact  on  recruiting  efforts 
by  your  service? 


Fig.  33.  Responses  to  staff  question  11a — impact  on  recruiting 


STAFF  QUESTION  11.  b.  Will  the  presence  or  absence  of  modern  instructional 
methods  like  computer  based  training  have  an  impact  on  recruiting  efforts 
by  your  service?  If  so,  where  do  you  see  the  greatest  impact? 
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Fig.  3A.  Responses  to  staff  question  11b — greatest  recruiting  impact 
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Marine  Corps,  however,  is  showing  photographs  of  its  cornmunications- 
electronics  CAI  training  at  the  recruiting  offices  to  give  young  people 
an  idea  of  the  training  methods  they  can  expect  in  the  Marine  Corps. 

Initial  indications  suggest  that  such  information  has  been  helpful  in 
Marine  recruiting.^ 

In  evaluating  the  staff  responses  to  the  above  questions  by 
military  service,  it  is  significant  to  note  that  sixteen  out  of  seventeen 

of  the  Air  Force  staff  officials  that  were  interviewed  indicated  that  the  ■ 

■ 

presence  of  computer  based  training  will  have  an  impact  on  recruiting. 

The  project  manager  of  the  Air  Force  Advanced  Instructional  System  indi- 
cated that  the  Air  Force  has  begun  to  invest  heavily  in  telling  this 

story. ^ \ 

The  staff  responses  to  the  second  part  of  the  question  Where  do  ' 

you  see  the  greatest  impact?  reflected  the  dominant  sentiment  that  the  j 

greatest  impact  would  be  in  initial  enlistments  (39  percent).  The  staff  j 

i 

respondents  commented  that  an  awareness  of  the  use  of  computers  in  the  ) 

training  of  a particular  service  should  be  an  enticement  to  enlist.  < 

Furthermore,  it  would  give  the  enlistee  a positive  feeling  about  partici-  | 

pating  in  new  training  technology  in  a modern,  up-to-date  organization.  ! 


Interview  with  Lt . Col.  Robert  B.  I'.ason,  Deputy  Director,  ' 
U.S.  Marine  Corps  Communications  Electronics  School,  Twentynine  Palms,  j 
California,  4 June  1974.  j 
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A Reason  to  Enlist 

Question  15  of  the  instructor  survey  carried  slightly  stronger 
wording  concerning  training  methods  as  a motivator  tp  enlistment.  It  was 
designed  to  probe  into  the  question  of  whether  a young  person  would  enlist 
in  the  military  service  just  because  a particular  service  offered  computer 
based  training.  When  asked  this  question,  the  instructors  responded  that 
they  did  not  feel  that  this  wovild  be  the  determining  factor,  as  shown  in 
figure  55 • 


INSTRUCTOR  QUESTION  15.  How  do  you  feel  about  this?  The  youth  of  the  1980s 
could  be  motivated  to  enlist  because  of  modern  training  methods,  such  as  I 

computer  based  instruction.  5 


ii 


i! 
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;■  Fig.  35-  Responses  to  instructor  question  15 — motivation  to  enlist 

(. 

I 

; The  "agree"  responses  aggregated  36  percent  (8  percent  strongly 

I agree  and  28  percent  agree)  and  were  subordinate  to  the  "disagree"  responses, 

I 

[ which  aggregated  43  percent.  This  response  indicates  that  the  majority 

I 

of  the  instructors  who  expressed  an  opinion  did  not  feel  that  the  youth  of 
; the  future  would  be  motivated  to  enlist  because  of  computer  based  training. 

The  key  word  is  "motivated  " The  instructors'  comments  distinctly  ' 
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reveal  that  they  think  computers  could  influence  a person's  decision  (as 
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expressed  in  staff  question  11a  and  b above),  but  they  generally  disagree 
that  computers  would  be  the  causacive  factor  in  an  enlistment  decision. 

An  analysis  of  the  responses  to  instructor  question  15  by  military  service 
shows  that  the  Marine  Corps  disagrees  with  the  other  services.  In  other 
words,  the  Marine  Corps  instructor  respondents  perceive  that  the  youth  of 
the  future  could  be  motivated  to  enlist  because  of  CAT.  This  position 
stems  from  empirical  evidence  that  it  has  helped  their  enlistment  program.^ 

iieason  to  Reenlist 

The  next  question  to  be  discussed  relates  to  the  instructors' 
opinions  abou'  reenlistment.  The  analysis  of  responses  to  this  question 
completes  the  discussion  of  the  impact  of  CAT  on  the  recruitment  and 
retention  programs  of  the  services. 

Instructor  question  17  is  a follow-up  question  to  the  one  previously 
discussed.  It  asked  whether  the  availability  of  some  form  of  computerized 
instruction  for  career  development  would  influence  a person  to  make  the 
military  his  career.  It  should  be  noted  that  even  though  the  wording  of 
this  question,  as  seen  in  figure  36,  is  not  as  strong  as  the  previous 
question — "influence"  a decision  rather  than  "motivate"  to  enlist — the 
instructors  did  not  feel  strongly  about  the  suggestion.  The  responses  to 
the  two  "agree"  categories  and  the  two  "disagree"  Categories  show  that  the 
instructors  oppose  this  proposition  by  a 4 percent  margin. 

^Photographs  of  the  CAI  training  at  the  Marine  Corps  Communication- 
Electronics  School  have  been  distributed  to  the  Marine  Recruiting  Stations 
on  the  West  Coast.  The  Marine  recruiters  indicate  tha*:  the  photographs 
have  been  helpful  in  telling  the  training  story,  and  a number  of  decisions 
to  enlist  can  be  attributed  to  them.  Interview  with  Captain  Allen  D. 
Crosier,  Training  Services  Officer,  U.S.  Marine  Corps  Communication- 
Electronics  School,  Twentynine  Palms,  California,  4 Jxine  1974. 
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INSTRUCTOR  QUESTION  17.  What  is  your  thought  on  this?  The  availability  of 
some  form  of  computerized  instruction  for  career  development  throughout 
a service  person's  tour  would  have  an  influence  on  a decision  to  make  the 
military  a career. 


Fig.  36-  Responses  to  instructor  question  17 — reason  to  reenlist 

Through  analysis  of  the  responses,  it  was  possible  to  identify 
groups  of  instructors  who  thought  that  the  presence  of  computer  based 
training  would  influence  service  career  decisions.  The  Air  Force  and  the 
Marine  Corps  supported  the  view  that  CAI  could  have  an  influence  on  re- 
enlistments. This  sentiment  is  believed  to  be  traceable  to  the  use  of 
CAI  material  in  Marine  Corps  recruiting  and  the  practice  of  the  Air  Force 
to  advertise  its  modem  training  technology. 

The  written  comments  of  the  instructors  indicated  that  their  views 
on  this  question  contrasted  with  those  of  the  staffs.  On  the  questions 
discussed  thus  far  in  this  report,  written  comments  have  mostly  been 
constructive  or  positive.  The  written  comments  on  question  l?i  however, 
were  quite  different.  Almost  50  percent  of  the  instructors  registered 
disbelief  that  computerized  training  could  have  any  influence  on  career 
decisions.  Such  statements  as  "Come  on  now! 1 1"  and  "You  must  be  kidding!" 
typify  this  group  of  naysayers. 
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The  Benefits  of  Computers 

Earlier  in  this  report,  in  the  discussion  of  prospects  for 
computer  based  training,  a number  of  points  were  made  concerning  factors 
which  would  help  or  hinder  progress  in  this  field. ^ Complementary  to 
these  points  is  a discussion  of  the  benefits  of  computers  from  the  student 
perspective.  Three  positive  attributes  of  instructional  computer  use 
bearing  on  student  acceptance  are  examined  in  this  section. 

The  method  of  data  presentation  for  this  section  begins  with  an 
illustration  of  the  quantifiable  data  in  the  form  of  three  separate 
tables.  In  the  first  of  these,  an  analysis  of  the  significant  military 
service  studies  addressing  the  benefits  of  computer  based  training  is 
presented  in  summary  form.  The  second  table  presents  the  instructors' 
survey  data,  which  reflect  instructor  views  on  the  greatest  benefits 
of  instructional  computer  use.  The  third  table  shows  the  staff 
officials'  views  on  positive  attributes  of  computer  based  training  that 
would  be  significant  enough  to  tip  the  economic  scsiles  to  this  new 
technology  in  instruction. 

Following  the  presentation  of  these  tabular  data  is  a discussion 
of  each  of  the  three  main  categories  of  benefits  of  CAI — student 
attitude,  student  achievement,  and  time  saving  in  training — with  respect 
to  the  military  service  studies,  the  instructor  survey,  and  the  staff 
interviews. 


See  above,  pp. 


115-19. 
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Military  Service  Studies 

Many  military  service  tests  and  studies  over  the  past  several 
years  have  focused  on  the  effectiveness  of  CAI,  as  a new  teaching  strategy, 
compared  to  conventional  instruction.  Some  of  the  more  significant 
findings,  as  su.umarized  in  table  15,  are  as  follows:  (l)  student  attitude 

toward  CAI  is  considered  generally  more  favorable,  (2)  the  achievement  level 
of  CAI  students  is  usually  higher,  and  (5)  CAI  normally  reduces  training 
time  by  one-third. 

Student  attitude  is  found  to  be  the  most  elusive  benefit  to 

quantify.  Many  studies  have  made  only  passing  reference  to  student 

feelings  toward  computer  based  training;  others  have  attempted  to  quantify 

this  subjective  benefit.^  Achievement  level  data  were  much  more  prevalent 

in  objective  form.  However,  most  researchers  were  satisfied  with 

the  conclusion  of  "statistically  significant,"  when  it  would  have  been 

more  meaningful  to  the  reader  to  see  references  to  achievement  level 

expressed  in  relation  to  the  skill  gained  or  to  performance  on  the  job 

2 

with  the  newly  acquired  skill.  The  time  saving  attribute  of  CAI  was  the 
best  documented  of  the  benefits.^ 


See  below,  p.  l44.  In  the  Navy  CAI  studies,  several  attempts 
were  made  to  quantify  the  attitude  of  students  toward  CAI.  The  scale  used 
in  their  studies  was  a Likert-type  scale,  which  seemed  to  be  effective  in 
establishing  that  students  have  a positive  feeling  toward  CAI.  Interview 
with  Dr.  Richard  E.  Hurlock,  U.S.  Naval  Personnel  and  Training  Research 
Laboratory,  San  Diego,  California,  3 June  1973- 

“^In  the  one  Air  Force  and  two  Army  studies  referred  to  in  table  15, 
the  data  were  summarized  with  the  statement  "significantly  higher,"  or  some 
similar  reference.  It  would  have  been  more  helpful  to  have  the  results 
reported  in  a percentage  form  (i.e.,  2%  higher  or  20^  higher),  as  in  the 
first  three  studies  included  in  table  13. 

^In  each  study,  a form  of  conventional  instruction  was  used  for  the 
control  group.  This  element  of  uniformity  allows  meaningful  comparison 
among  the  studies. 
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TABLE  13 


A SUMMARY  OF  COMPUTER 

ASSISTED  INSTRUCTION  BENEFITS 

AS  FOUND  IN  MILITARY 

STUDIES 

Military  Studies 

Student  Attitude 
toward 

Computer  Assisted 
Instruction 
(CAI) 

Achievement  Level 
Compared  to 
Conventional 
Instruction 
(Cl) 

Tine 
Saved 
CAI  ve  Cl* 

Naval  Electronics  Training 
at  San  Diego  using  IBM 
1500  CAI  System  from 
1970  to  1975® 

Above  average  to 
outstanding. * * 
Suggested  ?0  to  80% 
of  instruction  be 
given  by  CAI 

5 to  higher 

than  Cl  group 

39  to  L5% 

Naval  Academy  at  Annapolis 
using  Teletype/TBM  I5OO 
CAI  System  from  19^7  to 

1972^ 

Overwhelmingly 

positive 

2%  higher. 
Statistically 
significant  in 
3 of  20  sets 
of  examinations 

None,  but 
more  material 
covered 

Marine  Communications  and 
Electronics  Training  at 
Twentynine  Palms  using 
UNIVAC  CAI  System  in 
1970'^ 

Highly  motivated 

20%  higher 
scores 

35% 

Army  Morse  Code  Training 
at  Ft  Devens  using 
Sylvania/Honeywell  CAI 
System  from  1970  to  1971'^ 

Favorable 

Signif icantly 
higher 

26% 

Army  Communications  and 
Electronics  Training  at 
Ft  Monmouth  using  IBM 
1500  CAI  System  from 
1969  to  1971^ 

Highly  favorable 

Higher 

35* 

Air  Force  Electronics 
Training  at  Keesler  AFB 
using  Lincoln  Training 
System  in  1972^ 

Favorable 

Consistently 

higher 

37% 

SOURCES:  (a)  John  D,  Ford,  Jr.,  Dewey  A.  Slough,  and  Richard  E.  Hurlock,  Computer  Assisted 

Instruction  in  Navy  Technical  Training  Using  a Small  Dedicated  Computer  System:  Final  Report 

^^an  Diego,  Calif.:  Naval  Personnel  and  Traininp’  Research  Laboratory,  November  1972). 

(b)  Jesse  L.  Koon^z,  Final  Re:ort  on  the  Naval  Academy *s  CAI  Project  (Annapolis,  Md.: 

U.S,  Naval  Academy,  February  1972  . 

(c)  William  G-  Kemple , R.  J.  Modell , and  F.  J,  Elaisdell,  "Production  Level  CAI  in  the 
U.S,  Marine  Corps,"  a paper  presented  at  the  Six^’h  Naval  Training  Equipment  Center  and  Industry 
Conference,  Orlando,  Florida,  13-15  November  1973. 

(d)  William  R.  Tracey,  "Comru*er-Assis*ed  Morse  Code  Training,"  a paper  presented  at  the 
Second  Symposium  on  Cost  Effective  Learning  through  the  Application  of  Computer  Technology,  Washington, 
D.C.,  21-22  February  1973. 

Ce)  Vincent  P.  Cieri,  "Development  of  a Computerized  Training  System  for  Future  Army 
Training,"  a paper  presented  at  the  Second  Symposium  on  Cos^  Effec^ivp  Learning  through  the  Appli- 
cation of  Computer  Technology,  Washington,  D.C,,  21-c..  February  1^7’, 

(f)  Robert  C.  Butman  and  F.  C.  Frick,  The  Lincoln  Training  Syst**m:  A Summary  Report 
(Lexington,  Mass.:  Lincoln  Laboratory  of  Massachuse*’^s  Institute  of  Technology,  3 October  1972). 


NOTES: 


'Conventional  classroom  instruction  is  abbreviated  "Cl," 

'On  the  average,  the  students  rated  CAI  as  L,5  on  a ?-poin*  scale  with  5 being  outstanding. 
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The  Instructor  Survey 

The  instructors  were  surveyed  for  their  views  on  the  leading 
benefits  of  using  computers  in  the  instructional  process.  These  data 
were  developed  from  instructor  question  l6,  which  asked  each  instructor 
. to  choose  three  benefits  from  a list  of  ten.^  The  instructors  indicated 

that  the  top-ranking  benefit  is  that  CAI  offers  greater  uniformity  in  the 
quality  of  training.  By  their  written  comments,  the  instructors  explained 
that  the  computer  does  not  experience  good  and  bad  days,  as  instructors 
do,  but  rather,  offers  a consistent  quality  of  instruction.  The  second- 
ranking  benefit  identified  by  the  instructors  was  that  computer  based 
systems  save  time  as  compared  to  conventional  instruction.  A summary  of 
the  ranking  of  benefits  as  indicated  by  the  responses  to  the  instructor 
f survey  is  shov/n  in  table  l4. 

TABLE  14 


A SUMMARY  OF  LEADING  BENEFITS  OF  CAI  AS  PERCEIVED  BY  THE  INSTRUCTORS 
BASED  ON  RESPONSES  TO  INSTRUCTOR  SURVEY  QUESTION  l6 


Rank 

Benefit 

Percentage 
of  Responses 

1. 

Offers  greater  uniformity  in  the  quality  of  training 

19% 

2. 

Saves  time 

16 

3. 

Flexibility  to  handle  varying  training  loads 

13 

4. 

Ability  to  adapt  to  differences 

11 

5. 

Easier  to  be  assured  that  educational  objectives  are 

met  10 

6. 

Saves  money 

6 

7. 

Produces  quality  instruction 

6 

8. 

Reduces  the  dropout  (washout)  rate 

2 

9. 

Favored  by  the  students 

2 

10. 

Students  perform  better  on  the  job 

X 

See  instructor  question  16,  appendix  F,  p.  302  below. 
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Although  the  instructors  did  not  select  one  benefit  as  being 
significantly  dominant  over  the  others,  it  is  evident  from  their  responses 
and  written  comments  that  they  appreciate  the  power  of  the  computer  to  do 
things  instructors  can  not  easily  do — produce  uniform  training,  save  time, 
handle  varying  training  loads,  and  adapt  to  differences  in  ability. 

The  Staff  Interviews 

The  staff  officials  were  given  a two-part  question  about  CAI 

benefits.  They  were  askea  first  to  identify  all  the  positive  attributes 

of  computer  based  training  that  would  offset  the  significant  costs  of  these 

systems.^  Then  they  were  asked  to  select  from  a list  of  nine  benefits  the 

one  that  they  felt  would  tip  the  economic  scales  from  conventional  instruc- 

2 

tion  to  a form  of  computerized  instruction.  A summary  of  the  responses 
to  this  question  is  shown  in  table  15 . 


TABLE  15 

A SUMMARY  OF  POSITIVE  CAI  ATTRIBUTES  IDENTIFIED  BY  THE  STAFF 
BASED  ON  RESPONSES  TO  STAFF  QUESTION  Ik 


Rank 

Benefit 

Percentage 
of  Responses 

1. 

Reduced  training  time 

37% 

2. 

Fewer  instructors  required 

17 

3. 

Better  performance  after  training 

12 

4. 

Higher  student  achievement 

9 

5- 

Flexibility  to  handle  varying  training  loads 

8 

6. 

Greater  uniformity  in  the  quality  of  training 

5 

7. 

Reduced  attrition  (washout)  rate 

3 

8. 

Student  preference 

2 

9. 

Generates  instructor  motivation 

1 

■^See  staff  question  l4a,  appendix  G,  p.  326  below. 
2 

See  staff  question  l4b , appendix  G,  p.  527  below. 
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The  staff  respondents  were  quite  positive  in  their  perception  of 
the  capability  of  CAT  to  save  time  (37  pe'r-cen'  ).  It  is  interesting  to 
note  that  the  staff  respondents  identified  a requirement  for  fewer  instruc- 
1oi'S  as  the  second-ranking  attribute,  yet  the  instructors  did  not  even 
place  it  on  ‘'heir  list  of  ten  benefits. 

The  Three  Leading  Benefits  of 
Computer  Based  Instruction 

Tlie  several  military  service  studies  sum.mariscd  above,  along  with 
'he  survey  results  of  this  research,  prov'ide  “^he  background  data  that  allows  ; 

an  examination  of  the  three  leading  benefits  of  computer  based  instruction: 

student  attitude,  student  achievement,  and  time  saving  in  training.  : 

Student  attitude 

I 

As  mentioned  in  the  introduction  to  this  portion  of  the  chapter, 
few  studies  have  been  successful  in  quantifying  student  acceptance  of  : 

computer  based  training.  Nonetheless,  the  available  data  on  student 
attitude  provide  some  insight  into  the  subjective  sentiments  of  students 
as  regards  CAI. 

Tlie  Navy  s-'-udies  summarir.ed  in  table  Id  used  a five-point  scale 
to  solicit  student  attitude  toward  CAI.  With  the  scale  ranging  from  1 to 
B,  ■'he  value  of  3 mean*-  that  the  student's  attitude  tov/ard  CAI  was  above 
average;  a rating  of  fiqua'ed  to  an  attitude  of  outs'-anding  regard 
for  CAI.  Three  separate  studies  included  10,197  student  contact  hours, 

using  a computer  terminal  in  a CAI  mode.  A total  of  760  students  involved  j 

in  these  three  sttJdies  gave  CAI  an  average  rating  of  ■*.5  p'oints.  Mien  the  i 

students  v;ere  asked  to  identify  the  aspects  *hey  liked  bes*  about  CAI,  they 

J 
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listed  self-pacing  and  active  individualized  instruction,  immediate  feed- 
back, and  clear  and  interesting  instruction,  in  that  order. ^ 

In  the  five  other  military  service  studies  reviewed,  the  subject 
of  student  attitude  was  always  considered  favorable,  but  a few  went  even 

further  to  establish  a degree  of  satisfaction,  which  ranged  from 

2 

"overwhelmingly  positive"  to  "favorable." 

It  is  noted  that  both  the  instructors  and  the  staff  considered 


student  attitude  next  to  last  in  a list  of  CAI  attributes,  as  seen  in 
tables  l4  and  15  (pages  142,  143),  Seeking  to  understand  this  response, 
-•^ighty-six  instructor  written  comments  were  reviewed.  In  no  instance  did 
an  instructor  write  a comment  that  made  reference  to  the  benefit  of  a 
student's  positive  or  negative  attitude  toward  CAI.  Conversely,  the  staff 
responses  on  the  subject  of  student  preference  provided  numerous  comments, 
and  thereby  provided  an  opportunity  to  evaluate  its  placement  of  next-to- 
last  in  both  surveys.  The  staff  respondents'  comments  are  generalized  by 
the  following  two  statements: 

1.  "Students  like  computer  based  training  because  it  is  new, 
interesting,  and  dynamic" 

2.  "Even  though  the  novelty  can  wear  off  after  a week  or  so,  CAI 
is  still  an  active  learning  process  that  is  preferred  by  the 
majority  of  students  in  the  experiments" 


Ford  and  Slough,  Computer  Assisted  Instruction,  p.  23 i and 
Richard  E.  Hurlock,  Development  and  Evaluation  of  Computer  Assisted 
Instruction  for  Navy  Electronics  Training:  Inductance,  a reseeu'ch  report 
(3RR-71-22.  (San  Diego,  Calif.:  Naval  Personnel  and  Training  Research 

Laboratory,  1971),  p.  17. 

2 

For  example,  during  the  Army  Iterse  Code  testing,  students  were 
asked  to  indicate  their  attitude  concerning  CAI  as  either  favorable  or 
unfavorable.  The  majority  marked  their  questionnaire  "favorable."  The 
Army  communications  training  study  provided  *-he  students  with  a feedback 
form  *-ha^  included  an  attitude  ques'-ion  with  the  following  range  of 
responses:  highly  favorable,  favorable,  neutral,  unfavorable. 
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The  need  for  student  acceptance  is  critical,  and  up  to  this  time 
the  student  has  been  iro-CAT.  Fortunately,  accepting  the  fact  that  the 
student  is  favorably  disposed  toward  CAI,  the  staff  and  instructors  are 
able  to  focus  their  attention  on  the  other  attributes  of  CAI — the  quality 
of  instruction  and  a reduction  in  training  time. 


Student  achievement 

From  an  educational  standpoint,  the  training  decision  mailers 
seem  to  be  satisfied  v/ith  a recommendation  for  conversion  if  the 
advocates  of  comp>uterized  triiining  will  assure  them  of  at  least  equal 
student  achievement.  Like  student  acceptance,  achievement  level  is  not 
subject  to  precise  quantification  or  accurate  validation.  In  most 
studies,  comparisons  were  made  between  control  and  CAI  groups  with  equal 
distribution  of  aptitudes  in  each  group.  In  such  comparative  tests,  CAI 
has  demonstrated  at  least  equal  if  not  higher  achievement , as  shown  in 
table  13  (page  l4l).  Hie  achievement  level  of  the  CAI  students  in  the 
military  service  studies  reviewed  were  all  higher  than  those  of  the 
convent ional  instruction  control  group.  The  differences  in  achievement 
ranged  from  ? percent  to  20  percent  liigher  on  identical  performance  tests 
given  at  the  end  of  each  type  of  instruction. 

An  achievement  ^esf  is  used  as  one  measure  of  the  quality  of 
learning  with  a particul.ar  learning  strategy.  The  quality  of  learning 
is  a function  of  several  other  factors.  The  instructors  offered  the 
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as  the  main  benefit  of  using  computers  in  the  instructional  process. 

Greater  uniformity,  as  suggested  by  the  instructors,  is  interpreted  to 
mean  that  more  graduates  of  a CAI  course  than  of  a conventional  training 
course  possess  the  skills  needed  on  the  job.  They  attribute  this 
uniformity  in  quality  to  the  fact  that  the  computer  is  more  consistent 
in  lesson  delivery  than  are  the  instructors.  The  computer  never  has  bad 
days  or  leaves  out  material.  Most  importantly,  the  computer  does  not  let 
the  student  advance  until  essential  fundamentals  of  the  lesson  being 
studied  are  comprehended  and  demonstrated  through  practice. 

The  designing  of  CAI  lessons  requires  a careful  analysis  of  the 
■ instructional  material  to  be  converted.  The  challenge  of  course  content 

causes  the  instructor  to  validate  the  tasks  to  be  presented  on  the  terminal 
’■'ith  respect  to  the  established  educational  objectives  of  the  course.^ 

Once  the  instructor  is  satisfied  that  the  material  is  relevant,  the  goal 
of  meeting  these  objectives  becomes  more  certain  because  the  computer  will 
require  mastery  of  one  objective  before  ihe  student  is  allowed  to  proceed 
to  the  next.  In  response  to  instructor  question  l6,  10  percent  of  the 
instructors  felt  assurance  of  meeting  educational  objectives  to  be  the 
fifth  most  important  benefit  of  computer  based  training.'  The  computer 
patiently  drills  the  studen*  , and,  although  this  drilling  may  cause  the 
student  to  take  longer  to  complete  the  course  than  he  would  by  the  lock-step 
mode,  several  benefits  accrue.  Tlie  students  learn  step  by  step,  at  their 

^Wallace  Feui'zeig,  Computer  Systems  for  Teaching  Complex  Concepts 
(Cambridge,  Mass.:  Bolt,  Beranek  and  Nev;man,  19P’9)i  pp7  't8-53-  I 

This  concept  is  an  integral  part  of  the  S-^-A  Instructional  Media 
Selection  Algorithm.  See  above,  pp.  29-?2. 

^See  table  l4,  p.  142  above. 
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own  pace,  so  they  graduate  when  they  liave  assimilated  the  course  material 
rather  than  by  virtue  of  some  theoretical  time  schedule.  As  indicated 

earlier,  the  notion  of  self-pacing  leads  to  reduced  attrition — a lower 

< 

washout  rate.  Students  unable  to  keep  up  with  a lock-step  class  are 
either  washed  out  or  made  to  recycle  with  the  next  class,  whereas  the 
computer  will  adjust  to  the  student's  learning  rate.  Another  salient 
aspect  of  the  data  on  attrition  collected  from  studies  is  that  CAI 
impartially  identifies  potential  academic  failures  early  in  the  training 
process.'^  The  da^'a  on  student  progress  are  made  available  by  the  computer, 
indicating  whether  a lower  aptitude  student  can  eventually  complete  the 
course  or  should  be  changed  to  a different  specialty.  Both  the  students 
and  the  instructors  save  time  if  the  low-aptitude  students  are  identified 
early. 

The  capability  of  the  computer  system  to  adapt  to  individual 

differences  falls  within  the  general  concept  of  individualized  instruction. 

Eleven  percent  of  the  instructors  ranked  this  benefit  near  the  top  of  the 

benefits  mentioned  in  their  responses  to  question  16.^  A pedagogical 

technique  of  branching  is  used  in  the  development  of  computer  based 

4 

instructional  material  to  overcome  student  barriers  to  progress.  For 


In  the  instructor  survey,  reducing  the  dropout  (washout)  rate  was 
ranked  8th  of  the  benefits  of  CAI,  as  shown  in  table  l'^ , p.  1^2  above.  The 
staff  respondents  placed  reduced  attrition  (washout)  rate  as  ?t,h  in  a list 
of  positive  CAI  attributes,  as  shown  in  table  15,  p.  1^5  above. 

“^Vincent  P.  Cj.eri,  "B<=velopment  of  a Computerized  Training  System 
for  Future  Army  Training,"  a paper  presented  a'’  ''he  Second  Symposium  on 
Cost  Effective  Learning  through  the  Application  of  Computer  Technology, 
Vv'ashington,  D.C.,  21-22  Feliruary  197^* 
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See 
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l't2  above. 
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example,  the  computer  provides  internal  branching  to  overcome  a student's 
deficiency  in  a certain  area  and  external  branching  for  the  student  to 
move  to  new  subject  matter.  By  using  this  hierarchical  lesson  design, 
the  student  completes  the  material  in  a minimum  of  time,  yet  adequate 
performance  is  assured  before  he  moves  to  the  next  module. 

In  this  section  on  student  quality,  heavy  reliance  is  placed  on 
the  instructor  survey  data  because  of  the  instructor's  more  direct  and 
personal  involvement  in  the  teaching  process.  However,  in  closing  the 
discussion,  it  is  appropriate  to  note  that  the  staff  regarded  higher 
student  achievement  as  a significant  benefit,  ranking  it  fourth  in 
importance. ^ 


Time  saving  in  training 

The  time  saving  attribute  of  CAT  has  tended  to  be  the  pivotal 

argument  to  justify  the  expenditure  of  funds  for  conversion  to  the  new, 

2 

high  technology  systems.  Because  of  the  subjective  nature  of  the  two 


^See  table  15,  p.  1^3  above. 

2 

The  cost-benefit  studies  required  by  the  Department  of  the  Navy 
as  justification  for  new  computer  based  training  systems  have  all  rested 
their  case  on  a saving  of  both  student  and  instructor  time.  Saving  in 
learning  time  is  translated  into  a larger  student  throughput  in  a given 
period  of  time  as  compared  to  conventional  instruction.  The  instructor 
time  saved  has  allowed  them  to  reduce  the  number  of  spaces  required  and 
to  cut  total  school  manning.  The  student  and  instructor  cost  saving  then 
shows  more  than  enough  to  offset  the  cost  of  hardware,  software,  and 
courseware  when  amortized  over  an  eight -year  period — the  estimated  life  of 
a computer  system.  The  two  internal  DoD  documents  that  demonstrate  the 
application  of  the  cost-effectiveness  criteria  of  reduced  instructor  per- 
sonnel are:  U.S. , Department  of  the  Navy,  U.  S.  Marine  Corps,  "Computer 
Aided  Instruction  (CAI),"  a letter  to  the  Assistant  Chief  of  Staff,  G-3, 
Headquarters,  U.S.  Marine  Corps,  from  the  Director,  Systems  Support  Group, 
Washington,  D.C. , 29  February  1972;  and  U.S.,  Department  of  the  Navy, 
"Computer  Assisted  Instruction  (CAI),"  a letter  fo  the  Chief  of  Naval 
Operations  from  the  Commander  of  Naval  Air  Forces,  Pacific  Fleet,  San  Diego, 
California,  29  June  1972. 
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previously  diseussed  benefits — student  attitude  and  student  achievement — 
it  is  reasonable  to  assume  that  the  saving  of  training  time  will  continue 
to  be  the  dominant  quantitative  factor  in  proving  the  cost-effectiveness 
of  computer  based  training.  Thus,  it  is  important  to  consider  this  benefit 
the  one  most  relevant  to  the  life  of  computer  based  instructional  systems. 

The  studies  highlighted  in  table  13  (page  l4l)  suggest  that  CAI 

training  has  reduced  conventional  training  time  from  28  to  54  percent. 

The  computer  is  not  the  sole  contributor  to  this  saving  of  time.  The 

instructor  is  an  important  source  of  time  saving  also.  Time  saving  often 

derives  from  a fresh  look  at  the  training  material,  the  elimination  of 

superfluous  items,  the  rearrangement  of  the  sequence  of  presentation,  and 

the  examination  of  each  teaching  point  in  the  light  of  established  learning 

objectives.^  This  purging  of  course  materials  by  the  instructor  added  to 

the  self-pacing  nature  of  the  computer  based  systems  yields  the  time  saving. 

For  example,  the  Air  Force  Advanced  Instructional  System  is  required  to 

achieve  at  least  a 25  percent  reduction  in  training  time  with  equal  or 

2 

better  training  performance.  Thus,  the  available  studies  reflect  a rule 
of  thumb  for  saving  training  time  in  computer  instructional  systems  ranging 
from  28  percent  to  54  percent,  as  compared  to  conventional  instruction. 

In  addition  to  a saving  in  scheduled  training  time,  computer  assisted 
instruction  often  reduces  the  amount  of  outside  study  needed  for  completing 

^See  above,  pp.  l4?-48. 

2 

U.S. , Department  of  the  Air  Force,  "General  Specifications  for 
the  Advanced  Instructional  System  Performance  and  Design  Requirements, 
Statement  of  Work,"  a contract  with  McDonnell  Douglas  Corporation,  Washing- 
ton, D.C.,  17  April  1972-  These  data  are  not  included  in  table  13* 
p.  I4l  above. 
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the  course.  In  the  previously  mentioned  Navy  tests,  the  students  estimated 
that  they  required  less  than  half  as  much  outside  studying  fop  CAI  as  for 
regular  classroom  instruction.^ 

In  the  instructor  survey,  l6  percent  of  the  instructors  ranked 

2 

saving  in  training  time  as  the  second  most  important  benefit  of  CAI. 

In  reading  their  comments,  it  was  interesting  to  note  that  frequently 
the  perceived  saving  was  their  own  time.  They  pointed  out  that  the 
administrative  burden  of  testing,  grading,  and  progress  recording  is  now 
placed  on  the  computers  so  that  they  are  able  to  capitalize  on  this  time 
saving  benefit.  Consequently,  they  have  more  time  to  deal  with  the  student 
on  a personal  basis. 

The  staff's  view  of  positive  attributes  of  computer  based  training 

places  reduced  training  time  as  the  most  important  benefit.^  Further, 

37  percent  of  the  staff  respondents  selected  time  saving  as  the  prime 

factor  that  could  tip  the  scales  from  conventional  instruction  to 

4 

computer  based  instruction.  Unlike  the  instructors'  comments,  those 
of  the  staff  were  focused  on  the  amount  of  time  the  student  would  save. 

Upon  evaluation  of  their  comments,  it  appears  that  the  staff  made  an 
automatic  mental  conversion  of  the  time  saved  into  the  shortening  of 
course  length. 

Training  is  often  regarded  as  a nonproductive  period  of  time  that 
must  be  invested  in  each  new  entrant.  It  is  therefore  believed  that  by 

^Hurlock,  Computer  Assisted  Instruction,  p.  20. 

2 

See  above,  p.  142. 

^See  above,  p.  l43. 

4 

See  table  15,  p*  143  above. 
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training  at  a faster  pace,  a soldier  can  go  to  the  job  sooner  and  thereby 
lower  the  total  manpower  requirement.  Shorter  training  time  can  be 
directly  translated  to  a reduced  turnover  rate.  This  reduction  in  turbu- 
lence was  mentioned  earlier  as  a feature  of  the  one-station  training 
concept  and  as  a goal  of  the  all-volunteer  force  concept.^ 

No  report  was  made  in  the  summary  of  studies  shown  in  table  13 

(page  l4l)  relative  to  reduced  training  time  at  the  Naval  Academy.  It 

still  takes  four  years  to  educate  a midshipman,  but  the  computer  has 

allowed  the  faculty  to  cover  more  material  than  ever  before.  The  student 

is  challenged  more  in  his  homework  knowing  that  the  routine  computational 

2 

part  of  all  assigned  problems  is  quickly  handled  on  the  computer. 

Another  benefit  related  to  saving  instructional  time  stems  from 
the  idea  that  computerized  training  could  allow  the  military  services  to 
do  away  with  their  rigid  class  opening  and  closing  dates.  Students  could 
be  permitted  to  begin  courses  whenever  they  report  for  training  and 
complete  the  course  of  instruction  at  their  own  pace.  This  procedure 
could  eliminate  the  traditional  military  fanfare  of  commencement  and 
graduation  exercises. 

The  saving  of  time  can  be  realized  as  a cost  avoidance  only  if 
the  military  personnel  system  is  adjusted  and  made  responsive  to  assigning 
students  as  they  complete  computer  supported  courses. 


■ 


f ■: 

4 i 


r 


U.S. , Department  of  the  Army,  Training  and  Education,  a statement 
by  Major  General  George  W.  Putnam,  Jr. , before  the  Committee  on  Armed 
Services,  U.S.  Senate,  93d  Cong.,  2d  sess. , 197^*  Also,  see  above, 
p.  108  and  below,  p.  221. 

2 

Interview  with  Captain  Philip  A.  Charest , Director  of  Computer 
Services,  U.S.  Naval  Academy,  Annapolis,  Maryland,  13  June  197^- 
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Since  this  is  a matter  more  closely  related  to  the  staff  than  to 
the  faculty,  only  staff  opinions  were  solicited  on  the  question  of  how 
to  avoid  wasting  the  time  saved  in  computerized  training  systems.  The 
following  open-ended  question  was  posed  during  the  structured  interviews: 

Staff  Question  8.  The  self-pacing  feature  of  computerized 
training  systems  could  do  away  with  course  opening  and  course 
graduation  dates.  How  can  the  personnel  assignment  function  be 
adapted  to  avoid  wasted  time  between  assignment  to  training  and 
reporting  for  duty  from  training? 

The  staff  responses  are  categorized  as  shown  in  table  l6  and  listed  by  the 
percentage  of  frequency  of  mention  during  the  interviews.  The  most  popular 
method  is  called  "computer  prediction."  It  is  a system  currently  in  use 
at  Lowry  Air  Force  Base,  Memphis  Naval  Air  Station,  Fort  Gordon,  and 


TABLE  16 

SUMMARY  OF  STAFF  SOLUTIONS  TO  AVOID  WASTING  TIME  BETWEEN 
TRACING  COMPLETION  AND  THE  NEXT  ASSIGTJMENT 

Percentage  of 
Frequency  of  Mention 


Computer  prediction  plus  progress  checks 

for  continuous  update  21% 

Block  training  requirements  given  the 

school  and  allow  them  to  meet  assignment 

dates  (decentralized)  17 

Computer  controlled  with  link  to  personnel 

center  computer  l4 

No  problem;  we  are  doing  it  now  12 

Just  don't  know;  too  complex  9 

Need  to  completely  overhaul  the  whole 

personnel  system  to  make  it  responsive 

to  the  field  7 

Keep  it  scheduled  and  add  more  training 

or  OJT  for  faster  learners  5 


Don't  change  to  accelerated  training 


4 
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Keesler  Air  Force  Base.^  This  predictive  approach  is  also  part  of  the 

design  of  the  Army  Computerized  Training  System  (CTS)  and  the  Air  Force 

Advanced  Instructional  System  (AIS). 

The  Marine  Corps  school  at  Twentynine  Palms  supports  a concept  of 

decentralization  to  allow  the  schools  to  meet  the  training  requirements 

and  assign  qualified  personnel  on  the  dates  prescribed.  This  approach 

could  easily  work  for  the  school  that  trains  all  personnel  in  a particular 

skill  for  a particular  service.  It  may  not  be  appropriate,  however,  to 

2 

meet  the  needs  of  the  multiple  training  site  system  used  by  the  Army. 

Linking  the  computer  for  the  training  activity  to  that  of  the  personnel 

center  is  the  third  choice.  This  linking  is  a viable  alternative  and  is 

certainly  within  the  state  of  the  art  from  a technological  standpoint. 

It  is  also  consistent  with  the  design  of  the  new  CTS  and  AIS  projects.’^ 

There  were  negative  aspects  of  the  staff  responses  that  should  be 

recognized.  Four  percent  of  the  staff  respondents  offered  the  opinion 

that  the  military  services  should  not  adopt  the  self-paced  or  accelerated 

k 

training  systems.  Another  5 percent  of  the  staff  respondents  indicated 


The  latter  two  applications  are  not  computer  based,  but  self-paced. 
In  each  instance,  the  students  are  taking  programmed  instruction,  which 
allows  them  to  complete  the  courses  at  their  own  pace.  Interview  with 
Lt.  Colonel  Robert  G.  Foster,  CTS  Product  Manager,  Fort  Gordon,  Georgia, 
l8  June  1975;  and  telephonic  interview  with  Lt.  Larry  E.  Johnson,  Training 
Resources  Applications  Branch,  USAF  School  of  Applied  Aerospace  Science, 
Keesler  Air  Force  Base,  Mississippi,  25  November  19?4. 

2 

This  may  be  a diminishing  problem  as  the  Army  moves  toward  the 
one-station  training  concept  over  the  next  few  years.  See  above,  p.  108. 

•5 

CTS  is  described  above,  pp.  73-77;  AID  is  described  above, 

pp.  66-70. 

4 

See  table  I6  above,  p.  153- 
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that  they  would  rather  continue  with  scheduled  training  and  add  more 
training  or  use  on-the-job  training  for  fast  learners.^  In  effect,  this 
procedure  would  penalize  the  fast  learning  students  and  keep  them  in  the 
training  situation  in  a make-work  environment.  It  is  reported  that  both 
Keesler  Air  Force  Base  and  Fort  Devens  have  experienced  a human  motivation 
problem  when  orders  are  published  early,  based  on  a predicted  graduation 
date.  For  example,  when  the  orders  are  to  an  undesirable  location,  the 
student  often  starts  learning  slower  with  the  objective  of  being 
sufficiently  slower  to  cause  a new  projected  course  completion  date  to  be 
established.  This  change  in  projected  completion  prompts  a change  in 
reassignment,  hopefully  to  a better  location.  However,  when  this  situation 
was  corrected  and  students  understood  trhat  t-he  assignment  would  not  be 
changed,  even  though  their  projected  comple^'ion  date  was  altered,  the 
lapses  into  slow  learning  waned. 

The  Student  Perspec^ ive 

The  benefits  that  accrue  to  both  ♦■he  individual  student  and  the 
Army  School  System  can  be  realized  only  through  diligence  of  the  instructors 
and  staff  members  to  make  computer  based  systems  effective.  Just  as  the 
instructors  have  caused  conventional  systems  to  be  successful  in  the  past, 
they  must  strive  to  cause  computer  based  systems  to  be  beneficial. 

The  application  of  computer  technology  to  the  individualizing  of 
instruction  provides  a promising  means  of  overcoming  some  of  the 
deficiencies  of  group  instruction.  Computer  support  of  training  permits 
precise  control  of  input  information  to  the  student,  immediate  processing 

^See  table  l6,  p.  153  above. 


of  student  responses  combined  with  presentation  of  appropriate  feedback 
information,  branching,  and  collection  and  processing  of  highly  detailed 
student  response  data. 

Even  though  computer  based  training  is  an  appealing  instructional 
strategy,  it  is  not  likely  to  be  the  motivating  factor  for  enlistment  into 
the  service.  The  career  soldier  would  be  pleased  that  his  service  is 
using  computers  in  training.  But  again,  it  is  not  likely  to  motivate  a 
reenlistment  decision. 

With  very  few  exceptions,  the  student's  attitude  toward  computer 
based  training  is  favorable.  It  reduces  boredom  on  the  part  of  the  gifted 
and  the  fast  learner  by  providing  advancement  to  higher  levels  of  instruc- 
tion when  he  is  ready,  irrespective  of  education  upon  entry  into  the 
training,  time  spent  in  class,  or  aptitude  scores.  CAI  boosts  the 
achievement  level  of  the  slow  learners  by  providing  a patient,  impartial, 
and  consistent  tutor.  It  minimizes  any  harm  done  by  poor  teaching  since 
uniform,  quality  material  is  provided  to  all. 

Computer  based  instruction  is  not  a panacea  for  the  training  ills 
of  the  military  services.  It  does  have  the  potential,  however,  of  giving 
the  student  personalized  learning  at  his  own  pace.  The  student  responds 


positively  to  this  mode. 


CHAPTER  6 


FACULTY  STAFFING  CONSIDERATIONS  ARISING  FROM 
COMPUTER  BASED  INSTRUCTION 

Introduction 

Roger  Levien  points  out  that  decisions  about  the  instructional 
use  of  the  computer  will  not  he  made  by  a single  rational  decision  maker 
on  the  university  campus.^  Rather,  such  decisions  will  be  divided  among 
at  least  three  major  groups — students,  faculty,  and  administrators — each 
of  which  assigns  different  rankings  to  the  various  costs  and  benefits  of 
an  instructional  choice.  While  no  one  group  has  sufficient  authority  to 
bring  about  widespread  use,  each  generally  has  sufficient  voice  to  veto 
such  use.  Thus,  the  attitudes  of  these  three  groups  are  very  important. 

In  the  military  services,  these  same  groups  exist  with  only  slight 

i 

descriptive  changes.  The  students  and  their  attitudes  were  covered  in  j 

chapter  5»  The  faculty  group  referred  to  by  Levien  is  synonymous  to  the  1 

faculty  at  the  service  school,  and  the  attitudes  of  this  group  are  i 

i 

2 ' 
examined  in  this  chapter.  The  administrators  are  comparable  to  the  i 


Roger  E.  Levien,  Ttie  Emerging  Technology  (New  York:  McGraw- 

Hill  Book  Co.,  1972),  p.  535*  Levien  directed  this  study  for  the  Carnegie 
Commission  on  Pligher  Education.  He  is  currently  Director  of  Washington 
Domestic  Programs  of  the  Rand  Corporation. 


To  clarify  t-he  use  of  certain  terms  in  this  chapter,  the  following 
definitions  pertain: 

Faculty — A collective  term  referring  to  the  entire  teaching  and 
administrative  force  of  a military  school,  college  or  academy 
Faculty  member--Synonymous  to  instructor;  a teacher. 

Webster's  New  Collegiate  Dictionary,  197^  ed. , s.v.  "faculty," 
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staffs  at  training  command  and  departmental  level  (e.g. , Department  of 
the  Army,  DA;  and  Department  of  Defense,  DoD)  where  the  aggregate  allocation 
of  training  resources  takes  place.  The  attitudes  of  this  third  group 
are  examined  in  chapter  7. 

Although  student  attitudes  toward  CAI  are  important,  it  was  found 
in  chapter  5 that  the  driving  force  for  changes  in  military  training  tends 
to  originate  in  the  school  faculty.  Yet , in  the  dozens  of  studies 
addressing  the  introduction  of  new  technology,  very  little  recognition 
is  given  to  the  faculty  member's  role  as  a motivator  of  change.^  Faculty 
members  tend  to  be  the  innovators,  discoverers,  and  perfectors  of  new 
training  methods.  Staff  personnel  are  called  upon  to  support  the 
innovators  in  their  quest  for  new  ways  of  teaching  by  providing  the 
necessary  resources.  When  working  in  concert,  the  staff  and  faculty  clearly 
control  the  present  and  future  direction  of  the  instructional  process  in 
military  schools,  colleges,  and  academies. 

Yet,  the  introduction  of  change  has  its  hazards.  "Almost  nothing 
new  works"  is  a common  expression.  It  is  not  mean+  to  reflect  a defeatist 
attitude  but  a simple  recognition  that  innovation  is  a high-risk  venture. 
Peter  Drucker  identified  three  major  risks  in  innovation: 

The  first  is  that  it  will  make  obsolete  current  practices 
and  patterns  of  operation. 


Typically,  these  studies  included  a section  on  student  attitudes 
and  achievement  but  devoted  little  attention  to  the  faculty  member.  Some 
of  the  more  significant  comprehensive  studies  of  the  services  include: 

U.S. , Department  of  the  Army,  U.S.  Continental  Army  Command,  Task  Grouy 
Rerort  (1972);  U.S.,  Department  of  the  Navy,  U.S.  Naval  Personnel  and 
Training  Research  Laboratory,  Computer  Assisted  Instruction  in  Navy  Technical 
Training  Usinr  a Small  Dedicated  Computer  System,  a final  research  report 
(SRR  73-13)  (San  Diego,  Calif.:  Naval  Personnel  and  Training  Research 

Laboratory,  November  1972);  and  Jesse  L.  Koontz,  Final  Report  on  the  Naval 
Academy’s  CAI  Project  (Annapolis,  Md. : U.S.  Naval  Academy,  February  1972). 
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The  second  is  that  it  will  fail. 

The  third  is  that  it  will  succeed — but  in  succeeding  it 
may  produce  unforeseen  consequences  that  create  new  problems. 1 

In  chapter  4,  the  assertion  was  made  that  the  teacher  is  often 

considered  a barrier  to  the  introduction  of  computers  in  training — at 

2 

least  in  civilian  schools  and  colleges.  Teachers  are  thought  to  be 
obstacles  to  computer  use  because  they  fear  those  unforeseen  problems 
mentioned  by  Drucker.  Is  this  feair  present  in  the  military  services? 

Are  military  members  fearful  of  innovation?  Or,  are  they  the  agents  of 
change?  Change  can  be  initiated  from  within  the  organization  or  from 
the  outside.  Lee  Grossman  indicates  that  today's  change  agents  are  a 
new  breed,  not  professional  outsiders  but  people  inside  the  organization.' 
Are  military  faculty  members  the  agents  of  change  for  CAI  or  barriers 
to  chcinge? 

Computers  are  creating  change  agents  in  other  ways,  too.  Chris 

Argyris  points  out  that  agents  are  needed  to  madce  complex  compu+er 

4 

systems  work.  The  users  of  these  systems  often  cannot  psychologically 
cope  with  the  impact  of  the  required  changes.  Therefore,  acceptance  of 
computer  based  training  systems  may  be  slowed  unless  the  proponents  are 
prepared  to  deal  with  the  behavioral  aspects  of  the  system  as  a means  of 
insuring  its  successful  operation. 

^Peter  F.  Drucker,  Technology,  Management,  and  Society  (New  York: 
Harper  and  Row,  Publishers,  196^^?  p.  151- 

^See  above,  pp.  117-19- 


^Lee  Grossman,  The  Chainge  Agent  (New  York:  AMACOM,  1974), 


p.  17. 


Chris  Argyris,  "Management  Information  Systems:  The  Challenge  to 
Rationality,"  Management  Science,  February  1971,  pp.  B275-92. 
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Responding  to  the  problems  posed  by  the  questions  above,  the 
following  subsidiary  research  question  is  addressed  in  this  chapter: 

What  manpower  and  personnel  management  considerations  arise  in  faculty 
staffing  should  computers  become  a significant  part  of  the  Array's  training 
process?  The  focus  of  the  chapter  is  on  the  faculty  members  at  the  school 
level  and  the  concern  for  faculty  resistance  versus  the  role  the  faculty 
members  might  undertake  as  agents  of  change. 

The  Faculty  and  CAT 

In  considering  the  impact  of  technological  change,  one  portion 
of  this  chapter  describes  the  faculty's  role  in  computer  assisted 
training,  revealing  its  attitudes  and  fears  and  the  new  problems  to  be 
faced.  Another  portion  examines  the  manpower  implications  at  the 
school  level. 


The  Computer  Based  Training  Instructor 
The  recent  emphasis  placed  on  the  importance  of  technology  that 
expands  the  learning  opportunities  for  students  gives  the  impression 
that  instructional  media  will  soon  replace  the  faculty  members  or  reduce 
their  importance  in  general.  Such  thoughts  seem  ill-founded.  The  function 
of  the  new  technology  should  be  to  expand  the  capabilities  of  faculty 
members  and  relieve  them  of  the  need  to  prepare  repeatedly  for  and 
personally  deliver  elementary  course  segments  that  change  very  little 
from  year  to  year.  New  technology  should  provide  time-saving  ways  of 
drilling  students  in  knowledge  that  must  be  mastered  if  the  rest  of  the 
course  is  to  be  understood  and  should  expand  the  instructor's  resources 
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for  demonstration  and  illustration.  It  should  also  give  them  more  time 
to  prepare  new  lessons  and  courses,  meet  with  students  in  small  groups, 
and  provide  individual  counseling.^  Yet,  all  of  these  capabilities  will 
be  of  no  avail  if  the  faculty  member  has  a negative  attitude  toward  CAI 
and  effectively  hinders  its  application.  The  military  instructor's 
attitude  in  this  regard  is  examined  in  the  next  section. 

The  Instructor's  Attitude 

Throughout  the  data  gathering  process  for  this  report,  it  was 
observed  that  some  of  the  most  impressive  progress  in  the  use  of  computers 
in  training  was  inspired  by  the  initiative  of  individual  faculty  members 
who  grasped  the  potentials  of  the  new  techniques  and  applied  them  to  their 
own  teaching.  On  the  other  hand,  the  respondents  to  the  instructor  survey 
freely  admitted  that  resistance  by  the  instructors  can  severely  slow  the 
progress  of  computer'  based  training.  It  is  recalled  that  the  discussion 
in  chapter  4 indicated  that  the  attitudes  of  instructors  were  ranked 
second  only  to  cost  as  significant  barriers  to  the  use  of  computer 
technology. ^ 


Negative  attitudes 
of  instructors 

Hundreds  of  instructor  and  staff  comments  have  been  woven  into 
this  report.  Most  of  their  observations  were  positive  and  supportive  of 


^Carnegie  Commission,  Fourth  Revolution,  p.  65. 

2 

See  above,  pp.  117-19.  The  instructor  survey  did  not  contain  a 
question  that  specifically  asked  instructors;  What  is  your  attitude 
toward  CAI?  However,  considerable  information  relative  to  attitude  was 
developed — both  positive  and  negative. 
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the  concept  that  computers  can  and  will  play  a significant  role  in  future 

military  training  and  education.  Now  and  then,  however,  a sense  of 

grumbling,  discontent,  or  disenchantment  with  the  presence  of  computers 

in  training  was  observed.  Some  of  this  negativism  may  be  explained  by  the 

average  rate  of  7 percent  "no  response"  to  the  survey  questions.  Although 

these  negative  data  are  not  very  informative,  such  written  comments  as 

"It  will  never  happeni"  "Won't  workl"  and  "Old  ways  will  prevaill"  were 

received.  These  comments,  presenting  the  counter  position,  represent 

less  than  one-half  of  1 percent  of  the  instructor  respondents.^ 

Another  example  of  the  instructors'  negative  attitudes  was  that 

detected  in  the  question  discussed  in  chapter  which  called  on  the 

2 

instructors  to  identify  three  benefits  or  advantages  of  CAI.  Twelve  of 
the  409  instructors  participating  in  the  survey  took  time  to  write  comments 
that  said,  in  effect,  there  are  no  advantages.  Their  comments  could  be 
considered  more  emotional  than  constructive.  Comments  illustrative  of 
the  negativism  found  were:  "It's  a crutch!"  "There  are  no  great  benefits!" 

and  "Saves  time  and  money,  but  teaches  nothing!"  The  following  discussion 
highlights  the  positive  opinions  of  the  instructors. 

Favorable  attitudes 
of  instructors 

Four  instructor  questions  are  used  in  table  17  to  demonstrate 
the  favorable  attitudes  evident  from  the  survey.  Again,  the  questions 

^Compared  to  the  average  of  fifty-five  comments  on  each  question, 
only  two  or  three  were  dissenting  remarks.  As  appropriate,  these  counter- 
views  are  integrated  into  this  report. 

2 

See  above,  p.  142. 
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were  not  asking  specifically  for  a positive  or  negative  attitude,  but 
were  seeking  positive  instructor  sentiments  toward  computer  based  systems. 
Contrasting  the  high  percentages  shown  in  table  17  with  the  7 percent 
"no  response"  attitude  and  the  negative  comments  mentioned  in  the  preceding 
section,  it  is  evident  that  the  military  instructors  surveyed  have  a 
highly  positive  feeling  toward  the  future  use  of  computers.  It  should  be 
pointed  out,  however,  that  the  population  of  the  survey  was  limited  to 
instructors  who  make  some  use  of  the  computer  in  the  instructional  process. 
Therefore,  the  positive  response  shown  in  table  17  could  be  anticipated 
to  some  extent.  The  intensity  of  their  belief  in  CAI  was  more  impressive 
from  the  289  written  comments  of  the  instructors  than  from  their  responses 
to  the  four  questions. 


TABLE  17 

SUMMARY  OF  RESPONSES  TO  SURt^Y  QUESTIONS 
REFLECTING  INSTRUCTOR  ATTITUDES  TOWARD  CAI 

Percentage  of 

Question  "Agree"  Responses 

The  goal  now  is  to  find  the  best  way  to 
computerize  instruction  (instructor 

question  8)  72% 

The  dominant  mode  in  the  I98OS  will  be 
some  form  of  computer  based  training 

(instructor  question  10)  59 

Computers  in  the  instructional  process 
will  be  prevalent  in  the  198OS  (instruc- 
tor question  11)  85 

Today's  conventional  methods  will  not 
be  dominant  in  the  1980s  (instructor 

question  12)  56 

NOTE:  Most  of  these  questions  have  been  generalized  for 

illustration.  The  complete  questions  and  data  analysis  are  found 
on  respective  question  summary  sheets  at  appendix  F. 


Although  the  instructors'  thoughts  were  specifically  oriented 
toward  the  respective  questions,  their  attitudes  toward  computer  based 
instruction  systems  may  be  summarized  as  follows: 

As  instructors  using  computers  on  a daily  basis,  we  know  their 
limitations,  but  most  importantly,  we  appreciate  their  potential. 

The  essential  ingredient  to  better  computer  application  is  top- 
level  support  and  a long-range  plan  for  implementation.  Thus  sup- 
ported, we  can  deliver  a new  quality  of  instruction  to  the  student. 

We  know  these  systems  can  and  will  work.^ 

Another  aspect  of  instructors'  attitudes  was  covered  in  the  staff 

survey,  which  probed  for  the  motivation  for  instructors  to  use  CAI.  The 

staff  officials  were  asked  to  identify  the  one  positive  attribute  that 

would  tip  the  scales  from  conventional  instruction  to  a form  of  computerized 
2 

instruction.  Of  the  nine  choices  offered,  "generates  instructor  moti- 
vation" was  the  last  choice,  with  only  one  vote.  One  implication  that 
may  be  drawn  from  this  response  is  that  the  staff  officials  of  military 
service  schools  are  not  likely  to  buy  expensive  computerized  training 
systems  for  the  purpose  of  boosting  instructor  morale.  The  staff  members 
made  it  clear  during  the  personal  interviews  that  faculty  motivation  with 
respect  to  using  computers  at  their  school  is  not  of  major  concern.^ 

Faculty  motivation  was  more  specifically  addressed  when  the  instruc- 
tors were  asked  to  select  the  factors  that  would  motivate  an  instructor  in 
computerized  training  systems  of  the  future.  Their  responses  are  summarized 
in  figure  57* 

^This  "quotation"  is  a composite  of  289  written  instructor  comments 
on  instructor  questions  8,  10,  11,  and  12. 

2 

The  question,  staff  question  l4b,  is  discussed  in  chapter  5- 
See  above,  p.  14J. 

^During  the  ninety-two  interviews  with  staff  officials,  only  two 
made  any  reference  to  the  fact  that  computer  based  training  would  motivate 
faculty  members. 
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INSTRUCTOR  QUESTION  26.  What  two  factors  will  motivate  an  instructor  in 
the  computerized  training  systems  of  the  future? 


RESPONSES  percentage  To  20  30  40  50  W 




0.  No  response 

1.  Extra  pay. 

2.  Satisfaction  of 

Qo/ 

J 10 

■ 

mm 

teaching. 

3.  Prestige. 

4.  Freedom  of  action. 

5.  Enjoyment  of  working 
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ing course  material. 

8.  Other 
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Fig.  37.  Responses  to  instructor  question  26 — factors  to  motivate 

The  positive  motivation  of  instructors  toward  CAI  is  reflected 

clearly  in  the  figure.  The  leading  factor  (26  percent)  selected  by  the 

respondents  is  "satisfaction  in  teaching."  The  second-ranking  motivator 

(19  percent ) listed  by  the  instructors  was  one  of  the  enjoyment  of  working 

with  computers.  These  responses  are  consistent  with  the  positive  written 

comments  previously  mentioned.^  They  suggest  that  the  military  instructors 

2 

are  not  as  fearful  of  computers  as  their  civilian  counterparts  seem  to  be. 

A possible  explanation  for  the  positive  attitude  of  the  military  instructor 
who  uses  computers  is  that  he  is  younger,  more  mobile,  and  less  committed 

^See  above,  p.  l6^+. 

2 

The  study  by  Anastasio  and  Morgan  (Factors  Inhibiting  Use  of 
Computers  in  Instruction)  discussed  above  (p.  Il8)  places  great  emphasis 
on  and  registers  the  highest  concern  over  the  negative  attitude  of 
teachers  toward  CAI  and  their  fear  of  its  impact  on  their  career. 


166 


to  teaching  as  a career;  thus,  he  feels  less  threatened  by  experimenting 
with  this  new  tecimoiogy. 


The  Matter  of  Pay 

In  the  recent  study  by  the  Carnegie  Commission  on  Higher  Education, 
which  explored  instructional  technology,  a portion  of  the  final  report  was 
devoted  to  faculty  motivation  and  attitude.  Eecognizing  that  most  institu- 
tions reserve  the  major  decisions  concerning  the  conduct  of  instruction 
for  the  faculty,  the  Commission  concluded  that  a faculty  member's  need  for 

advancement  is  one  of  his  primary  interests  when  considering  the  intro- 

2 

duct  ion  of  change  into  the  instructional  process.  Advancement  means  a 
salary  increase,  a raise  in  rank,  professional  growth,  and  prestige. 

To  obtain  parallel  attitudes  on  the  military  instructor's  need 
for  advancement,  extra  pay  and  personal  evaluation  were  made  a part  of 
the  list  of  choices  on  the  instructor  question  shown  i/.  figure  The 

instructors  (12  percent)  listed  extra  pay  as  the  third-ranking  factor  of 
motivation  in  computer  systems  of  the  future.  A corollary  question 
(instructor  question  25)  about  extra  pay  was  asked  to  obtain  agreement  or 
disagreement  of  the  respondents  to  the  proposition  of  awarding  special  pay 
for  instructors  qualified  in  computerized  instructional  methods.  The 
responses  are  summarized  in  figure  38.  The  instructors  in  agreement  with 

^The  demographic  data  collected  in  the  instructor  survey  indicates 
•ha*  •'he  majority  of  the  respondents  had  less  than  two  years  of  experience 
v.'h  computers.  By  observation  in  the  field  while  administering  the 
urvey,  it  was  estimated  that  the  typical  instructor  is  about  twenty-five 
tr;  old. 

Carnegie  Commission,  Fourth  Revolution,  p.  65. 

Gee  abo’/e,  p.  I65. 
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the  idea  of  skill  pay  represent  47  percent  of  the  responses;  39  percent 
were  opposed.  In  analyzing  the  responses  by  military  service  and  status, 
it  was  apparent  that  the  dominance  of  enlisted  personnel  in  the  survey 
population  heavily  influenced  the  nature  of  the  final  outcome.  ViTien 
considering  only  the  officer  instructor  respondents,  the  outcome  was 
inversed — 33  percent  v/ere  in  favor  of  special  pay,  and  54  percent  were 
against  it . ^ 


INSTRUCTOR  QUESTION  25.  Just  as  proficiency  and  other  skill  pay  is 
awarded  to  certain  skills  in  the  military,  it  is  appropriate  that  this 
type  of  pay  be  authorized  to  instructors  qualified  in  computerized 
instructional  methods. 


RESPONSES 
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1. 
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Fig.  38.  Responses  to  instructor  question  25 — skill  pay 


In  the  mnjoi-ity  of  their  written  comments,  the  instructors  opposed 
the  issue  of  skill  pay,  even  thougli  their  responses  to  instructor 
question  25  expressed  a more  positive  position. 


Additional  pay  in  the  military  can  come  in  sevei-al  forms,  i.e.  , 
the  Army  awards  proficiency  pay  (pro  pay)  to  eligible  soldiers  serving  in 
a shortage  specialty,  for  superior  performance,  or  for  special  duty  assign- 
ments. The  instructor  specialty  (MOS)  is  not  a shortage  specialty,  so  it 
is  doubtful  that  additional  pay  would  be  provided  under  that  program. 
Superior  performance  pay  was  suspended  in  January  1975 1 und  special  duty 
pay  currently  includes  only  career  counselors,  recruiters,  and  drill 
sergeants.  U.S.,  Depart  men!  of  ‘he  Army,  Enlisted  Personnel  Management 
System,  AR  600-200  (Washing'^on,  D.C.:  Government  Printing  Office,  I6  Decem- 
ber  1974),  pp.  6-1  to  6-13;  and  "Hews  Briefs,”  Soldiers , January  1975i  P-  3« 


. I 
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Some  instructors  expressed  concern  about  the  creation  of  an 
inequitable  system  or  the  establishment  of  an  elite  group.  Others  indi- 
cated that  perhaps  the  single  skill  does  not  warrant  extra  pay.  These 
sentiments  seemed  to  capture  the  feeling  of  the  instructors.  Tiiey 
reasoned  that  good  instructors  tend  to  be  motivated  by  a desire  to 
present  quality  instruction  and  to  gain  enjoyment  from  working  with  this 
new  technology.  Finally,  they  seemed  to  recognize  implicitly  that  the 
faculty  members  need  to  grow  professionally  and  to  receive  appropriate 
advances  in  rank  through  conventional  means. 


Tne  Instructor's  New  Role 

There  is  little  question  that  military  instructors  will  remain 
central  to  the  learning  process  in  the  1980s,  but  they  v.'ill  need  more 
diversified  knowledge  and  skills  than  most  faculty  members  nov;  possess. 
With  computer  based  training,  it  is  suggested  that  several  specialties 
are  needed  to  maximize  efficient  delivery  of  instruction.^  The  previously 
mentioned  Carnegie  study  proposed  that  it  will  be  necessary  to  carry  out 
the  teaching  tasks  of  the  future  by  use  of  the  team  concept  comprised  of 
the  follov/ing  members: 

Teacher — best  understands  what  needs  to  be  taught 
Instructional  Technologist — specialist  in  the  learning 
process  (educational  psychologist) 

Information  Specialist — one  who  guides  the  others  to  infor- 
mation essential  for  the  preparation  of  instructional  materials^ 


An  early  Army  study  in  this  area  indicated  that  three  skills 
will  be  required  for  CAI  lesson  development — programmer,  illustrator, 
and  subject  matter  specialist.  U.S.,  Department  of  the  Army,  U.S. 
Continental  Army  Command,  Task  Group  Report  (1972),  p.  V1II-J-. 


“Carnegie  Commission,  Fourth  Revolution,  pp.  71-72. 
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The  team  concept  is  now  needed  to  utilize  computer  technology. 

In  the  past,  one  faculty  member  did  the  teaching,  but  computer  based 
training  suggests  the  possible  need  for  additional  skills.  With  this 
concern  in  mind,  the  instructors  in  the  field  were  asked  to  reflect  their 
experience  or  offer  their  opinion  about  the  possibility  of  the  instructor's 
new  role  with  CAI.  Their  responses  are  seen  in  figure  39- 


INSTRUCTOR  QUESTION  21.  With  computerized  training  systems,  how  will 
instructors  adapt  to  carry  out  their  duties? 


RESPONSES 


percentage 


10  20  30  40  50  60 


0.  No  response 

1.  Instructors  will  use 
a team  effort  or  pro- 
duction-line approach 
for  the  development 
of  instructional 
material . 

2.  Instructors  will  pre- 
pare the  educational 
part  of  the  material 
and  technicians  will 
convert  the  material 
for  the  computer. 

3.  Instructors  will  de- 
velop instructional 
material  and  prepare 
it  for  entry  into  the 
system. 

4.  Author-programmer 
instructors  will  pre- 
pare the  instruction- 
al material  and  tutor- 
proctor  instructors 
will  deal  with  the 
students. 


170 


Most  responses  from  the  instructors  indicate  that  they  visualize 
(or  use)  the  team  concept.  Thirty-six  percent  of  the  responses  reflect 
that  the  team  would  include  two  elements:  the  author-programmer  instruc- 

tors to  prepare  the  material,  and  the  tutor-proctor  instructors  to  deal 
with  the  students.  The  second  most  popular  response  of  the  instructors 
(25  percent)  was  the  concept  of  a team  of  instructors  for  material 
preparation  and  technicians  for  converting  the  material  to  the  computer 
media.  Such  a production-by-function  approach  was  used  by  tlie  developers 
of  courseware  for  the  TICCIT  system  now  being  used  at  the  Northern 
Virginia  Community  College  and  Phoenix  College.^  The  Navy's  school  system 
includes  a tv/o-man  team  of  subject  matter  specialists  (instructors) 
and  an  experienced  programmer.^ 

The  written  comments  of  the  instructors  expressed  their  concern 
that  separation  of  the  instructor  from  material  preparation  is  inconsistent 

•z 

with  good  military  instructional  procedures.''  The  respondents  indicated 


Under  sponsorship  of  the  National  Science  Foundation,  the  MITRE 
and  Brigham  Young  University  CAI  Group  prepared  the  courseware  for  these 
two  colleges  using  this  production-line  system.  Dr.  Victor  Bunderson, 
formerly  of  the  University  of  Texas,  conceived  the  modular  development  of 
lessons  to  allow  teams  of  experts  to  prepare  materials  on  a much  more  cost- 
effective  basis  than  had  previously  been  possible.  Interview  with  E.  Ned 
Burns  II,  Department  Staff  (Economic  Analysis),  MITRE  Corporation,  McLean, 
Virginia,  19  September  1973i  and  MITRE  Corporation,  An  Overview  of  the 
TACCIT  Program  (McLean,  Va. : MITRE  Corp. , January  197^ ) • 

2 

Morris  G.  Middleton,  Clarence  J.  Papetti,  and  Gene  S.  Micheli, 
Computer  Managed  Instruction  in  Navy  Training,  TAEG  Report  no.  l4 
(Orlando,  Fl.a. : Naval  Training  Equipment  Center,  March  197^),  p.  ^0. 

X 

Response  choices  1,  2,  and  4 of  instructor  question  21  (see  above, 
p.  169)  imply  that  the  instructor  is  somewhat  separated  from  the  prepara- 
tion of  instructional  material.  The  instructor  respondents  expressed  in 
their  comments  that  such  separation  causes  the  instructor  to  be  less 
effective  with  the  students. 


that  they  would  prefer  to  see  the  instructor  prepare  his  own  material, 
enter  it  into  the  computer,  "get  the  bugs  out  of  it,"^  and  then  interact 
with  the  students  when  the  material  gives  them  a problem.  This  approach, 
which  is  like  the  third  choice  selected  (20  percent),  has  been  used  by 
the  Naval  Academy  for  more  than  four  years  and  has  proved  to  be  most 
satisfactory. 

These  research  data  suggest  that  the  role  of  the  faculty  working 
with  computer  based  training  will  include  designing  the  instructional 
material,  programming,  tutoring,  proctoring,  and  counseling.  The  design 
function  is  not  new  to  the  faculty;  however,  the  logic  demanded  by  the 
computer  will  foster  the  development  of  systematically  organized  and 
straightforward  presentation  of  training  materials. 

Author-programming  languages  are  being  developed  since  a flexible, 

easy-to-use  language  is  required  if  instructors  are  to  be  encouraged  to 

put  their  material  on-line.  Even  though  fifty  or  more  languages  are  now 

available,  the  field  needs  a simple,  standardized  CAI  language  to  facilitate 

the  preparation  of  interesting  lessons  with  a minimum  of  training  of 
2 

instructors.  Tutoring,  proctoring,  and  counceling  are  already  being 
performed  by  the  faculty.  It  is  predicted  that  the  instructor's  role  in 
the  1980s  will  be  expanded  to  include  instructional  programming. 


Tlie  expression  is  one  used  in  the  computer  field.  It  refers  to 
removing  errors  in  programming  logic  and  procedure  from  the  prograim. 

2 

Boeing  Computer  Services  recently  completed  an  eighteen-month 
study  of  the  state  of  the  art  in  CAI.  The  study  identified  more  than 
fifty  different'  CAI  systems  or  languages  presently  in  use  or  under 
development.  Kent  S.  Renshaw,  The  State  of  the  Art  in  Computer  Assisted 
Instruction  (Seattle,  Wash.:  Boeing  Computer  Services,  January  1972), 

p.  9.  Also  see  below,  p.  177,  n.  3* 
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The  Instructor's  Time 

Saving  an  instructor's  time  may  be  a premature  expectation  of 
computer  based  instruction.  The  conversion  to  new  computer  based  material 
requires  a considerable  investment  of  time  for  authoring  the  programs. 
Typically,  the  military  instructor  is  called  upon  to  make  the  conversion 
of  his  material,  in  addition  to  other  duties.^  Once  conversion  to  CAI 
has  been  accomplished,  however,  instructor  requirements  can  be  reduced. 

For  example,  the  installation  of  the  Fort  Devens  Morse  Code  CAI  training 
system  caused  a reduction  in  instructor  spaces  by  33  percent.  Of  even 
greater  significance  is  the  fact  that  the  system  allows  the  instructors 
to  spend  most  of  their  time  in  a counseling  role,  rather  than  in 
correcting  code  copy.^ 

Because  the  computer  cannot  reach  the  reluctant  learner,  the 
instructor's  role  becomes  one  of  motivator,  evaluator,  and  tutor. 
Incentives  and  rewards  for  student  accomplishment — learning  achievement 
and  learning  at  a faster  pace — are  provided  by  the  instructor. 

In  recognition  of  the  conflicting  opinions  about  whether  computer 
based  training  will  save  instructors'  time  and  reduce  personnel,  the 
instructors  were  asked  (instructor  question  23)  to  give  their  estimate  of 
the  activities  that  will  occupy  most  of  their  time  in  future  computer 
based  training  systems.  Their  responses  are  seen  in  figure  40.  The 
top-ranking  choices  of  the  instructors — preparing  lesson  material 

^See  below,  p.  175,  n.  2. 

2 

William  R.  Tracey,  "Computer  Assisted  Morse  Code  Training,"  a 
paper  presented  at  the  Second  Symposium  on  Cost  Effective  Learning  through 
the  Application  of  Computer  Technology,  Washington,  D.C. , 21-22  February 

1973. 
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(26  percent)  and  counseling  students  (20  percent) — are  consistent  with 

1 


the  pattern  of  activity  previously  discussed.  The  third-ranking 
response — covering  material  not  covered  by  the  computer  (I8  percent )- 
may  reflect  the  need  for  the  instructor  in  the  tutorial  role. 


INSTRUCTOR  QUESTION  23.  What  is  your  estimate  of  the  activities  that 
will  occupy  most  of  the  time  of  instructors  in  any  future  computer  based 
instructional  system? 


RESPONSES 


percentage 


10 


20 


30 


40 


1. 

2. 


3. 

4. 


5. 

6. 


Programming. 
Developing  and  writ- 
i ng  lesson  materi al . 
Counseling  individ- 
ual students. 
Analyzing  forms  and 
doing  administrative 
tasks. 

Instructing  students 
on  material  not  cov- 
ered by  the  computer 
Analysis  of  the  ed- 
ucational objectives 
and  translating  them 


7. 


effectiveness  of 
learning. 

Other 


50 


6% 

■ 

26% 

■ 

...  t:  ■; 

20% 

mu 

IHH 

1 

mm 

18% 
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mm 

18% 



3% 

1 

Fig.  40.  Responses  to  instructor  question  23 — instructor's  time 


The  written  comments  of  the  instructors  once  again  put  ■‘he 
quantified  data  into  perspective.  After  conversion  to  computers  has 
been  accomplished,  the  instructor  is  seen  as  pending  most  of  his  time 


See  above,  p.  172. 
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with  the  students,  assisting  the  slow  leaurner  when  the  program  is  not 
understood,  challenging  the  high  achiever,  and  supplementing  the  material 
with  small  group  discussions  and  interaction.  The  written  comments 
included  the  caution  that  machines  do  break  down.  Instructors  must 
remain  conversant  with  the  material  so  they  can  teach  and  examine  the 
students  during  instances  of  equipment  failure. 

Continuing  in  this  vein  of  questioning,  instructor  question  27 
asked  whether  instructors  would  expect  to  spend  more  time  with  the 
students  as  a result  of  computer  support.  Figure  4l  shows  that  the 
instructors  voiced  strong  agreement  (62  percent)  with  this  concept. 


INSTRUCTOR  QUESTION  27.  Computer  based  instruction  will  free  instructors 
to  do  a great  deal  more  individual  work  with  students  than  was  ever  possible 
before . 


Fig.  4l.  Responses  to  instructor  question  27 — freedom  to 
work  with  students 


Viewing  the  responses  by  service  shows  the  Marine  Corps  and  the 
Air  Force  expressed  even  greater  agreement  than  the  average  response — 

76  percent  and  66  percent,  respectively.  The  written  comments  evidenced 
instructors'  concern  that  approval  to  convert  to  CAI  would  automatically 
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be  followed  by  a reduction  in  the  number  of  assigned  instructors.^  The 

respondents  wrote  that  instructors  would  be  hard-pressed  to  prepare 

material  and  deal  with  students  on  a personal  basis  with  fewer  assigned 

instructors.  This  feeir  may  be  realistic  if  instructor  reductions  are 

carried  to  excess.  At  several  schools  where  CAT  is  operational,  the 

number  of  instructor  spaces  has  been  reduced  without  any  noticeable 

2 

degradation  of  student  contact. 

This  section  has  focused  on  the  personnel  implications  from  the 
faculty  member's  perspective  by  dealing  with  such  issues  as  attitude, 
instructor  skills  that  are  required,  and  the  saving  of  instructors'  time. 
The  emphasis  will  now  shift  to  an  analysis  of  the  manpower  considerations 
at  the  school  level. 


Manpower  Implications  for  the  Faculty 
To  carry  out  the  training  mission,  both  military  and  civilian 
manpower  are  needed  to  conduct  instruction,  operate  and  maintain  equipment, 
and  administer  and  manage  the  training  establishment.  The  Army  uses 


This  has  been  the  case  in  Navy  and  Marine  Corps  programs.  To 
obtain  Department  of  the  Navy  approval  for  expenditure  of  funds  for  new 
training  systems,  the  school  must  show  cost-effectiveness.  In  the  past, 
one  of  the  cireas  of  saving  has  been  instructor  spaces.  Therefore,  these 
two  services  have  experienced  conversion  to  CAI  and  CMI  and  have  reduced 
the  number  of  instructors.  See  above,  p.  149,  n.  2. 

2 

At  Fort  Devens,  the  Morse  Code  training  courseware  was  developed 
and  put  on-line  by  the  contractor.  Thus,  the  instructor  spaces  could  he 
reduced  while  the  student  still  gained  in  instructor  contact  because  of 
the  diagnostic  power  of  the  system.  At  the  Marine  Corps  Communications- 
Electronics  School  at  Twentynine  Palms,  much  of  the  conversion  had  to  be 
accomplished  by  the  instructors  at  night  and  on  weekends  to  avoid  degra- 
dation of  student  contact  time.  Interviews  with  William  R.  Tracey,  Deputy 
Commandant  for  Training,  U.S.  Army  Security  Agency  School,  Fort  Devens, 
Massachusetts,  17  June  1974;  and  Lt.  Col.  Mason,  Marine  Corps  Communi- 
cations-Electronics  School,  4 June  1974. 
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104,200  people  to  train  about  400,000  soldiers  annually.^  More  than 
$2  billion  are  required  to  fund  this  training  establishment  on  an  annual 
basis. ^ 

A decade  ago.  Secretary  of  Defense  Robert  S.  McNamara  challenged 
the  services  to  make  training  more  cost-effective  by  exploring  the 
potential  of  a relatively  new  field  called  instructional  technology.^ 

The  services  have  been  using  computers  increasingly  in  training  during 
this  period  of  time  to  offset  the  high  costs  of  traditional  training  and 
its  low  productivity.  To  keep  the  costs  of  training  within  reason,  the 
productivity  of  training  can  be  raised  by  the  introduction  of  computers. 
The  remainder  of  this  chapter  focuses  on  service  school  manpower  issues 
that  are  attendant  to  the  introduction  of  computer  based  instruction 
into  the  Army  training  situation. 


Reduced  Instructor  Requirements 

In  chapter  5i  it  was  reported  that  the  staff  felt  that  a reduced 

instructor  requirement  was  the  positive  attribute  offsetting  the  cost  of 

4 

computerized  training  systems.  Indeed,  both  the  Marine  Corps'  and  the 
Navy's  computer  based  systems  approved  in  the  past  few  years  have  offered 


^U.S. , Department  of  Defense,  Military  Manpower  Training  Report 
for  1975,  pp.  VII-3  and  IX-2. 

2 

The  Army  requested  S2.8  billion  to  fund  individual  training  for 
fiscal  year  1975*  Ibid. , p.  X-3. 


^U.S.,  Department  of  Defense,  Office  of  the  Secretary,  "Innovation 
in  Defense  Training  and  Education,"  a memorandum  for  the  Service  Secre- 
taries, Washington,  D.C.,  29  June  1965. 

4 

See  above,  pp.  l40-44. 
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a saving  of  instructor  manpower  spaces  as  one  of  the  major  cost- 
effectiveness  reasons  for  adoption.^  Similarly,  the  comments  of  the 
instructor  respondents  suggested  that  the  time-saving  features  of  CAI 
would  be  realized  after  the  conversion  of  the  initial  lesson  material 
had  been  carried  out.  The  data  shown  in  table  l8  provide  examples  of 

how  much  time  is  required  to  prepare  an  hour  of  instructional  material 
for  computer  assisted  instruction.  The  wide  variance  from  35  to  218 
man-hours  signals  an  early  warning  of  the  problems  of  setting  standards.^ 
Conversion  figures  normally  reflect  the  number  of  hours  required  for  a 
team  of  programmers,  artists,  education  specialists,  and  instructors  to 
convert  the  material.  The  determination  of  conversion  time  is  complicated 
by  the  complexity  of  the  instructional  design.  For  example,  to  convert  an 
existing  programmed  text  to  tutorial. CAI  is  not  nearly  as  time-consuming 
as  preparing  a new  simulation.^ 

The  evidence  of  these  studies  and  survey  opinions  suggests  that 
instructor  manpower  will  be  saved  through  the  use  of  computer  based 


See  above,  p.  175- 

2 

See  above,  pp.  172-7^. 

^In  Renshaw's  study  State  of  the  Art  in  Computer  Assisted  Instruc- 
tion (see  above,  p.  171,  n.  2),  high  school  teachers  were  given  a user's 
manual,  which  introduced  them  to  the  coaching-prompting  approach  to  lesson 
preparation,  but  no  other  instructions  on  how  to  prepare  CAI  lessons  or  how 
to  use  the  system.  They  preplanned  their  lessons  and  then  entered,  edited, 
and  tested  them.  After  the  lessons  were  prepared,  selected  students  were 
invited  to  take  them  to  test  their  validity.  The  students  all  scored  well, 
and  no  errors  were  found  in  the  lesson  structure.  The  total  effort  involved 
in  developing  these  lessons  ranged  from  sixteen  to  twenty-four  man-hours 
per  hour  of  instructional  material.  Roger  H.  Simonsen  and  Kent  S.  Renshaw, 
"CAI — Boon  or  Boondoggle?"  Datamation,  March  197^,  p.  98. 

4 

Interview  with  Lt.  Col.  W.  Darryl  Hansen,  Simulations  and  Computer 
Directorate,  ICAF,  Washington,  D.C. , 29  April  197^. 
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TABLE  18 

SUMMARY  DATA  ON  THE  NUMBER  OF  HOURS  REQUIRED  TO  PREPARE 
ONE  HOUR  OF  MATERIAL  FOR  COMPUTERIZED  TRAINING 

Military 

Type  of  Material 

Man-hours  Required  to 
Prepare  an  Hour  of 

Service 

Prepared 

Course  Material 

USMC 

Communications-Electronics  Material 

55 

USAF 

Precision  Measuring  Equipment  Course 

80 

USAF 

Vehicle  Repairman  Course 

160 

USA 

Signal  School  Material:'^* 

Optimistic  estimate 

88 

^tost  likely  requirement 

150 

Pessimistic  estimate 

218 

SOUBCES:  (a)  William  G.  Kemple,  R.  J.  Modell,  and  F.  J.  Blaisdell, 

"Production  Level  CAI  in  the  U.S.  Marine  Corps,"  a paper  presented  at  the 
Sixth  Naval  Training  Equipment  Center  and  Industry  Conference,  Orlando, 
Florida,  15-15  November  1973- 

(b)  F.  C.  Frick  and  D.  Karp,  Use  of  the  Lincoln  Training  System 
for  Task  Simulation  in  the  Support  of  Performance  Laboratory  Instruction 
I (Lexington,  Mass.:  MIT's  Lincoln  Laboratory,  8 June  1973),  P»  9. 

[ (c)  U.S.,  Department  of  the  Air  Force,  "CAI  Management  Plan  for 

Implementation  of  PLATO  IV  in  the  Special  Purpose  Vehicle  Repairman 
Course,"  a letter  from  TWSTC  to  TTOE,  Chanute  AFB,  Illinois,  5 August 
1974. 

(d)  U.S. , Department  of  the  Army,  U.S.  Continental  Army  Command, 
Task  Group  Report  on  Computer  Assisted  Instruction  (Fort  Monmouth,  N.J.: 
U.S.  Army  Signal  Center  and  School,  April  1972),  p.  Z-E-20. 

*NOTE:  A range  of  man-hours  was  developed  on  the  basis  of  the  experi- 

ence of  converting  the  course  material  for  the  communications-electronics 
i course  to  reflect  the  most  (pessimistic)  and  least  (optimistic)  times 

I times  required  to  prepare  an  hour  of  course  material. 
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training  once  the  conversion  to  computerized  training  has  been  completed. 

It  is  premature  to  stipulate  the  amount  of  saving,  however,  until  more 

empirical  data  can  be  accumulated  on  the  manpower  required  for  the 

conversion  process.^  Although  it  is  not  possible  at  this  time  to  predict 

the  extent  of  manpower  saving,  it  is  appropriate  to  address  an  associated 

2 

problem  of  the  substitution  of  capital  equipment  for  manpower. 


Substituting  Capital  for  Labor 

Since  the  industrial  revolution,  it  has  been  demonstrated  that  the 
substitution  of  capital  equipment  for  manpower  usually  increases  cutput 
and  efficiency.  Many  educators  have  suggested  the  need  for  revolutionary 
changes  in  teaching  technology  as  a practical  alternative  to  increasing 
the  productivity  of  a labor  intensive  profession.^  The  degree  to  which 
instructor  manpower  spaces  can  be  reduced  by  the  introduction  of  computer 
technology  is  difficult  to  estimate. 

As  a means  of  exploring  this  issue,  the  instructors  were  asked  in 
the  present  survey  if  the  substitution  of  capital  (computers)  for  labor 
(instructors)  should  reduce  instructor  manpower  spaces  in  the  future. 
Figure  kZ  contains  a summary  of  the  instructor  responses.  Forty-three 


It  was  concluded  in  a recent  study  that  the  coaching-prompting 
(non-programming)  approach  to  lesson  preparation,  along  with  other 
techniques  used  in  the  latest  author  languages,  offers  the  potential  of 
reducing  lesson  development  costs  by  up  to  90  percent  and  the  overall  cost 
of  CAI  by  50  percent.  Kent  S.  Renshaw,  Computing  Technology:  Research 
Report  on  Computer  Assisted  Instruction  (Seattle,  Wash.: Boeing  Computer 
Services,  Januairy  1972). 

2 

A procedure  for  estimating  instructor  time  saving  is  suggested 
as  a topic  for  further  study.  See  below,  p.  255. 

^Lawrence  P.  Grayson,  "Costs,  Benefits,  Effectiveness:  Challenge 
to  Educational  Technology,"  Science,  17  March  1972,  p.  1216. 
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percent  of  the  instructors  disagreed  with  the  proposition  that  instructor 
manpower  spaces  could  be  reduced;  J>k  percent  felt  that  computers  could  be 
effectively  substituted  to  save  spaces. 


INSTRUCTOR  QUESTION  18.  It  is  said  that  using  computers  in  the  instructional 
process  substitutes  some  "capital"  for  "labor."  Therefore,  instructor  spaces 
should  be  reduced  by  the  future  application  of  computers  to  training. 


RESPONSES 


No  response 
Strongly  agree 
Agree 
Not  sure 
Disagree 

Strongly  disagree 


Fig.  42.  Responses  to  instructor  question  l8 — substituting 

capital  for  labor 

Even  though  20  percent  of  the  instructors  were  not  sure  of  the 
effect  of  substituting  capital  for  labor,  it  is  of  interest  that  there 
were  more  written  comments  on  this  question  than  on  any  other  in  the 
survey.  Almost  25  percent  of  the  instructor  respondents  provided  written 
comments.  The  most  frequently  expressed  idea  was  that  there  would 
probably  be  no  change  in  instructor  manpower  spaces  but,  rather,  that 
instructor  time  would  be  utilized  to  attend  to  the  numerous  duties  that 
instructors  have  had  to  ignore  in  the  past  or  to  perform  new  duties 
necessitated  by  computer  use.  The  most  popular  category  of  comments 
centered  in  the  thought  that  there  would  be  a slight  reduction  of  manpower 
spaces  but  that  instructors  could  not  be  eliminated  altogether.  Other 
instructor  comments  indicated  agreement  with  the  proposition  that  a 
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reduction  of  instructor  manpower  spaces  was  possible  but  that  no  overall 
manpower  saving  would  occur  because  such  spaces  would  be  required  to  staff 
the  specialists  of  either  the  computer  system  or  the  materials  preparation 
team.  The  data  shown  in  table  19  represent  the  instructor  manpower  saving 
reported  in  several  military  studies.  Yet,  it  is  observed  that  these 
studies  do  not  equate  to  a conclusive  position.  A true  manpower  reduction 
of  33  percent  for  Army  Morse  Code  training  was  possible  because  the 
courseware  was  prepared  by  contract,  and,  since  that  time,  minimal  mainte- 
nance has  been  required.^  The  Marine  Corps  made  a commitment  to  save  a 
specific  number  of  instructor  manpower  spaces  if  the  system  were  installed. 

Therefore,  upon  installation,  the  manpower  spaces  were  removed  from  the 
2 

manning  documents.  The  Air  Force  data  presented  should  be  regarded  as 
tentative.  The  Lincoln  terminal  tests  were  limited  by  the  use  of  a small 
sample,  and  the  instructor  manpower  saving  was  determined  by  extrapolation. 


^See  above,  p.  175 > n.  2. 

2 

U.S. , Department  of  the  Navy,  U.S.  Marine  Corps,  "Computer  Aided 
Instruction . " 

^Field  tests  of  the  Lincoln  terminal  system  involved  I65  students. 
The  course  material  for  the  test  was  developed  by  a team  of  regular 
classroom  instructors.  Data  from  these  tests  indicate  that  students 
required  little  assistance  from  the  classroom  instructors.  This  system 
would  make  it  possible  to  increase  present  class  size  by  a factor  of 
two  or  three  and  still  permit  the  instructor  to  devote  a major  portion 
of  his  time  to  students  with  special  problems  or  low  aptitudes.  The 
tests  employed  two  terminals  for  every  three  students,  with  two  shifts 
of  operation.  Four  instructors  worked  with  forty-eight  students  for  a 
student-instructor  raHo  of  12  to  1.  F.  C.  Frick,  "The  Lincoln  Terminal 
System,"  a paper  presented  at  the  Second  Symposium  on  Cost  Effective 
Learning  through  the  Application  of  Computer  Technology,  Washington.  D.C. , 
21-22  February  1973« 
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TABLE  19 

EXAMPLES  OF  INSTRUCTOR  MANPOWER  SAVING  BY 
USING  COMPUTER  ASSISTED  INSTRUCTION 

Reduction  in 

Training  Situation 
Army  Morse  Code  Training® 

Marine  Communj  "ations-Electronics  Training‘S  6? 

Air  Force  Lincoln  Terminal  Tests*^  78 


Instructor-Student  Ratio 


SOURCES:  (a)  William  R.  Tracey,  "Computer  Assisted  Morse  Code 

Training,"  a paper  presented  at  the  Second  Symposium  on  Cost  Effectiveness 
Leairning  through  the  Application  of  Computer  Technology,  Washington,  D.C., 
21-22  February  1973 • 

(b)  William  G.  Kemple,  R.  J.  Modell,  and  F.  J.  Blaisdell,  "Pro- 
duction Level  CAI  in  the  Marine  Corps,"  a paper  presented  at  the  Sixth 
Naval  Equipment  Center  and  Industry  Conference,  Orlando,  Florida,  13-15 
November  1973* 

(c)  F.  C.  Frick,  "The  Lincoln  Terminal  System,"  Journal  of 
Education  Technology  Systems,  Fall  1973,  PP*  87-99* 


Prospects  for  Increased  Productivity 
Thus  far  in  this  chapter,  two  references  have  been  made  to 
increasing  productivity.^  It  is  timely  now  to  move  from  an  examination 
of  instructor  manpower  saving  to  the  prospects  of  increased  productivity. 

To  examine  this  subject  in  the  light  of  current  experience,  the  instructors 
were  asked  in  the  survey  whether  the  augmentation  of  instructors  by 
computers  offers  the  most  likely  alternative  to  increased  productivity 
in  the  future.  Their  responses  to  this  question  are  summarized  in 
figure  43.  Sixty-seven  percent  of  the  instructors  agreed  that  productivity 


1 


See  above,  pp. 


176-79. 
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should  increase  with  instructional  computer  use,  while  1?  percent  of  the 
instructors  disagreed. 


INSTRUCTOR  QUESTION  14.  How  do  you  react  to  this  statement?  Military 
training  today  is  still  very  labor  intensive.  The  augmentation  of  instruc- 
tors by  machines,  such  as  computers,  offers  the  most  likely  alternative  to 
increase  productivity  in  training  for  the  future. 


Fig.  43.  Responses  to  instructor  question  14 — increased  productivity 


The  written  comments  of  the  instructors  fell  into  three  categories. 
First,  the  opponents  wrote  the  most  comments.  The  following  representa- 
tive comment  conveys  the  sentiment  of  this  category:  "Machines,  especially 

computers,  should  not  and  cannot  replace  the  human  instructor."  The 
second  category  provided  constructive  comnents  about  the  replacement  of 
the  instructor  by  technicians  who  would  write,  illustrate,  and  program  the 
lesson  material.  They  felt  that  fewer  instructors  would  be  required,  but 
the  manpower  saving  would  be  offset  by  these  added  specialists,  resulting 
in  a status  quo.  The  third  category  of  comments  emphasized  the  point  that 
the  initial  manpower  requirements,  mostly  instructors,  would  be  high  as 
the  instructional  material  was  being  converted,  and  a reduction  of 
instructor  manpower  spaces  would  probably  follow.^ 

^See  above,  p.  175,  n.  2. 
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Specific  references  to  increased  productivity  were  lacking  from 
the  instructors'  comments  to  this  question.  A reduction  of  instructor 
manpower  spaces  does  not  automatically  equate  to  increased  productivity. 

What  may  be  inferred  from  the  6?  percent  favorable  response  to  this 
question  is  that  a combination  of  factors  apply  to  account  for  the 
improved  output.  If  students  leairn  35  percent  faster  with  equal  or 
higher  achievement  and  instructor  manpower  spaces  are  reduced,  it  is 
implied  that  productivity  is  increased. 

Changes  in  Organizational  Structure 

As  a consequence  of  the  introduction  of  computers  into  the 
instructional  process,  certain  organizational  changes  other  than  manpower 
saving  may  occur  which  affect  personnel  and  manpower  management. 

In  the  course  of  the  personal  interviews  with  school  staff  personnel, 
the  following  open-ended  question  was  asked  concerning  the  organizational 
changes  the  staff  envisioned  for  faculty  members  in  the  1980s: 

12.  What  organizational  change  do  you  envision  for  faculty 
members  in  the  I98OS? 

a.  Contrast  to  your  current  organizational  structure? 

b.  Tasks  you  expect  faculty  will  do  that  are  iifferent 
from  today? 

c.  Changes  in  supervision  and  control? 

Although  not  stated,  the  implication  was  that  the  changes  that 
the  respondents  would  be  discussing  were  those  resulting  from  the  appli- 
cation of  instructional  technology  to  their  training  system.  It  is 
appropriate  to  point  out,  before  discussing  the  staff's  responses  to  this 
three-part  question,  that  a near  majority  of  the  staff  expressed  the 
opinion  that  there  would  be  little  or  no  change  resulting  from  use  of 


185 


the  computer  based  system.  If  change  were  to  occur,  it  would  be 
voluntary  and  not  subject  to  description  at  this  time. 

Changes  to  current  organization 

The  first  part  of  the  interview  question  asked  the  staff  for  an 

assessment  of  changes  they  envision  in  their  current  organizational 

structure.  The  most  frequently  recorded  comment  was  that  the  schools  would 

have  a "flatter"  organization  with  a larger  span  of  control,  since  less 

day-to-day  control  is  needed  in  the  more  systematized  training  environment. 

They  reasoned  that  certain  mid-level  supervisors  and  managers  would  be 

eliminated  completely  from  the  structure.  This  assessment  paralleled  the 

opinion  of  writers  almost  two  decades  ago,  when  the  impact  of  the  computer 

was  first  being  felt  in  the  business  world.  In  1958,  for  example, 

Harold  J.  Leavitt  and  Thomas  L.  Whisler  made  a number  of  predictions  about 

the  effect  of  information  technology  on  business  firms  in  the  1980s.^  One 

of  their  prognostications  suggested  a radical  reorganization  of  middle- 

management  levels  which  would  flatten  the  organizational  structure.  Their 

2 

writings  in  the  1970s  continued  to  support  their  earlier  belief. 

Other  comments  by  the  staff  indicated  that  the  management  function 
will  probably  be  more  centralized  because  fewer  people  will  be  required 
to  carry  out  the  instructional  process.  Recentralization  was  another  of 
the  predictions  made  by  Leavitt  and  Whisler  in  1958.^  More  recently,  in 

^Harold  J.  Leavitt  and  Thomas  L.  Whisler,  "Management  in  the  1980s," 
Harvard  Business  Review,  November-December  1958,  pp.  41-48. 

2 

Thomas  L.  Whisler,  Information  Technology  and  Organizational 
Change  (Belmont,  Calif.:  Wadsworth  Publishing  Co.,  1970),  p.  57. 

^Leavitt  and  Whisler,  "Management  in  the  1980s,  p.  4l. 
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1970 > Whisler  summarized  subsequent  studies  by  reporting  that,  in  many 
cases,  a shrinkage  of  the  organization  is  clearly  visible  and  the  number 
of  employees  will  decline.^ 

Different  tasks  for  the  faculty 

The  second  par*-  of  this  question  called  upon  staff  personnel  to 

list  the  different  tasks  that  they  expect  faculty  members  to  be  performing 

in  the  1980s.  The  responses  related  to  the  earlier  discussion  of  the 

instructor's  new  role  as  a consequence  of  conversion  to  computer  based 
2 

systems.  The  new  tasks  essential  to  the  development  of  instructional 
materials  for  the  computer  will  require  that  the  instructor  be  augmented 
by  or  work  with  media  and  computer  specialists.  The  various  staff 
specialists  required  to  produce  CAI  lesson  modules  include:  subject  matter 

experts,  lesson  designers,  learning  specialists,  instructional  programmers, 
coders,  system  programmers,  and  computer  operators.  In  small-scale 
operations,  one  person  may  be  called  upon  to  perform  two  or  more  of  these 
tasks. ^ Given  this  background,  the  staff  personnel  were  asked  to  identify 
the  new  tasks  that  faculty  would  be  required  to  perform  with  the  advent  of 

4 

computer  based  training.  The  most  frequently  mentioned  tasks,  in  order 
of  frequency,  are:  (1)  programming  and  courseware  development,  (2)  managing 

and  administering,  (3)  monitoring  and  testing,  and  (4)  counseling.^ 

^Whisler,  Information  Technology,  p.  37. 

2 

See  above,  pp.  168-71. 

^See  above,  p.  170. 

4 

In  response  to  staff  question  12b,  the  staff  respondents  indicated 
instructor  tasks  of  the  1980s  with  the  following  distribution:  programming 

and  courseware  development  (4l  percent),  managing  and  administering  (I8  per- 
cent), monitoring  and  testing  (I8  percent),  counseling  (I3  percent)  and 
tutoring  (9  percent). 
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The  staff  expressed  concern  that  a typical  instructor  would  not 
normally  possess  these  talents.,  and  staff  specialists  would  have  to  be 
available  to  assist  the  faculty  member.  This  concept  acknowledges  the 
need  for  the  team  approach  currently  used  in  the  development  of  lesson 
materials  for  CAI  systems. 

Changes  in  supervision  eind  control 

With  a change  in  the  tenor  of  the  interview  question  toward  super- 
vision and  control,  the  staff  personnel  were  in  general  agreement  that  less 
control  would  be  required.  They  reasoned  that  the  computer  would  be 
managing  and  presenting  much  of  the  routine  instruction.  Thus,  the 
instructor  would  take  care  of  all  the  exceptions  in  the  instructional 
situation  and  generally  provide  the  human  touch  to  unprogrammable  details 
of  the  learning  process.  The  activities  of  the  faculty  would  become  less 
structured,  since  this  situation  would  obviate  the  necessity  for  close 
instructor  control.  Thus,  the  instructor  would  no  longer  be  looking  to 
his  supervisor  for  direction,  but  would  be  responding  to  the  needs  of  the 
students.  The  staff  personnel  also  reasoned  that  students  would  require 
less  supervision  and  control  because  they  would  be  active  learners,  often 
directed  by  a computer  program.  This  reasoning  suggests  the  participative 
learning  concept  long  envisioned  by  many  educators.^ 

Conversion  to  computer  based  training  can  only  be  accomplished  by 
skilled  manpower.  Qualified  specialist  personnel  who  possess  the  types 
of  skills  mentioned  above  will  have  to  be  identified,  selected,  relocated, 

^Robert  G.  Scanlan,  "Educational  Technology  for  the  Improvement  of 
Current  Educational  Practices,"  a paper  presented  at  the  Second  Symposium 
on  Cost  Effective  Learning  through  the  Application  of  Computer  Technology, 
Washington,  D.C.,  21-22  February  1973* 
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and  sustained  to  make  this  type  of  training  effective.  The  suggestion  of 
the  skills  required  points  to  the  problem  that  the  faculty  of  the  1980e 
will  not  possess  all  of  these  additional  skills  and  therefore  will  require 
staff  specialist  support.  The  realization  that  new  skills  will  be  needed 
in  staffing  these  new  computer  based  systems  highlights  the  substantive 
problem  of  manpower  structures  and  management  practices,  which  is  examined 
in  the  next  section. 

Manpower  Structures  and  Management  Practices 

In  an  effort  to  identify  the  changing  face  of  military  instruction 
with  the  advent  of  computer  based  training,  staff  survey  question  15  &V)ked 
the  staff  personnel  to  identify  any  changes  in  manpower  structure  and 
management  practices  stemming  from  computer  based  training  systems. 

Figure  44  shows  the  staff  responses  to  the  five  component  areas  of  the 
question,  which  are  discussed  separately  in  this  section  of  the  chapter. 
These  five  areas  are:  (l)  specialty  codes,  (2)  grade  requirements, 

(3)  performance  standards,  (4)  total  authorizations,  and  (5)  staffing 
criteria.  (Because  of  the  interdependency  of  performance  standards  and 
staffing  criteria,  these  two  areas  will  be  discussed  together.) 

In  addition  to  the  five  areas  of  the  staff  survey  question  on 


manpower  structures  and  management  practices,  the  instructor  survey 
contained  three  questions  pertaining  to  one  of  these  areas:  specialty 

codes.  The  data  gathered  from  both  surveys  are  analyzed  below. 
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STAFF  QUESTION  15.  Do  you  see  computerized  training  systems  changi 
power  structure  or  management  practices  in  the  future? 


RESPONSES 


percentage  lo  20 


0.  No  response 

1.  Changes  in  specialty 
codes  or  identifiers 

2.  Different  grade  re- 
quirements 

3.  Changed  performance 
standards 

4.  Total  authorizations 

5.  Changes  in  staffing 
criteria 


Fig.  44.  Responses  to  staff  question  15 — manpower  structures 

NOTE:  The  staff  respondents  were  allowed  to  select  more  than  one 

answer  for  this  question.  Therefore,  the  figure  shows  the  frequency 
percentage  for  each  response  in  relation  to  the  ninety-two  respondents 
interviewed. 


Specialty  codes 

The  first  area  of  staff  question  15  concerned  the  need  to  change 
specialty  codes  or  skill  identifiers.  Forty-six  percent  of  the  staff 
expressed  the  opinion  that  there  is  a genuine  need  for  change  in  the  skill 
identifier  system  for  proper  management  of  the  skills  needed  in  computer 
based  training. 

The  instructors  were  asked,  in  question  24  of  the  instructor 
survey,  whether  instructors  who  are  trained  or  experienced  in  computer 
based  systems  should  be  given  unique  skill  identifiers.  Their  responses 
are  summarized  in  figure  45.  Strong  agreement  with  the  staff  is  expressed 
in  their  response,  as  72  percent  indicated  a need  to  identify  CAI 


instructors  with  a special  skill  identifier. 


1 


190 


INSTRUCTOR  QUESTION  24.  Instructors  trained  in  using  computer  based  training 
methods  should  be  given  a unique  MOS,  AFSC,  NEC,  or  sub-specialty  code  or 
similar  skill  identifier. 


RESPONSES 


percentage 


0.  No  response 

1.  Strongly  agree 

2.  Agree 

3.  Not  sure 

4.  Disagree 

5.  Strongly  disagree 


Fig.  43.  Responses  to  instructor  question  24 — specialty  codes 

Twenty  percent  of  the  instructor  respondents  were  opposed  to  a 
special  skill  identifier  and  provided  a predominant  number  of  the  written 
comments.  Thirty-two  percent  of  the  opposing  comments  offered  the  opinion 
that  all  instructors  should  be  able  to  handle  computer  instruction. 

Further,  they  expressed  the  view  that  no  elite  class  of  instructors  should 
be  created,  given  extra  pay,  or  treated  to  special  considerations.^ 

Conversely,  of  the  instructor  respondents  who  favored  a special  code, 
they  rationalized  in  their  written  comments  that  the  CAI  instructor  would 
have  sufficient  expertise,  through  schooling  or  experience,  to  justify  a 
special  code  of  identity.  They  explained  that  such  a code  is  not  a benefit, 
as  is  extra  pay,  but  rather,  a personnel  management  tool  that  would  assist 
in  the  better  utilization  of  a scarce  human  resource.  Linking  ■'‘he  survey 
suggestions  to  the  reality  of  present  personnel  practices,  it  is  noted 
that  the  Army  currently  has  a system  of  identifying  officer  and  enlisted 

^Opposition  to  the  possible  formation  of  an  elite  group  was 
previously  discussed  under  the  section  concerning  extra  pay.  See  above, 

p.  166. 
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instructors,  but  there  is  no  provision  for  a distinction  on  the  basis  of 
the  media  of  delivery.^  Yet,  the  precedent  for  a special  qualification 
may  be  found  in  the  way  computer  and  aviation  technicians  are  identified. 
For  both  of  these  specialties,  identifiers  have  been  added  to  the  basic 
MOS  for  the  purpose  of  more  effective  management  of  trained  personnel 
resources. 

To  carry  the  skill  identification  process  one  step  further,  both 
the  staff  and  the  instructors  were  asked  about  the  methods  by  which 
computer  based  training  instructors  might  be  selected  for  assignment  in  the 
future.  During  the  interviews,  the  staff  officials  were  asked  staff 
question  13,  which  is  discussed  below.  The  instructor  questionnaire 
contained  a companion  question  (instructor  question  22),  which  is  discussed 
subsequently.^ 

As  can  be  seen  in  figure  46,  the  predominant  response  of  the  staff 
(30  percent)  to  the  question  on  identification  and  selection  of  computer 
based  training  instructors  was  that  special  skill  identifiers  should  be 
used.  The  second  most  frequent  response  (25  percent)  was  one  concerning 
a system  of  selection  that  would  give  priority  of  assignment  by  virtue  of 
the  fact  that  the  person  had  some  computer  background.  The  tabulated 


An  officer  is  awarded  an  "8"  prefix  to  his  primary  MOS  after 
spending  six  months  as  a full-time  instructor  in  military  subjects  at  an 
Army  Service  School  or  other  organized  training  facility.  U.S. , Depart- 
ment of  the  Army,  Manual  of  Commissioned  Officers  Military  Occupational 
Specialties , AE  611-101  (Washington,  D.C.: Government  Printing  Office, 
30  September  1974),  p.  8-I8.  Enlisted  men  are  awarded  a similar  type  of 
special  qualification  identifier — an  "H"  prefix  to  their  MOS.  U.S., 
Department  of  the  Army,  Enlisted  Career  Management  Fields  and  Military 
Occupational  Specialties,  AR  611-201  (Washington,  D.C.:  Government 

Printing  Office,  3 February  1975',  P-  3-1- 

2 

See  below,  pp.  193-94. 
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STAFF  QUESTION  13.  On  what  basis  do  you  think  instructors  will  be  identified 
and  selected  for  computer  based  instructional  assignments  in  the  future? 


RESPONSES 


percentage 


0.  No  response 

1.  Special  skill 
identi fiers. 

2.  Past  experience  in 
teachi ng. 

3.  Training  or  experi- 
ence with  computers. 

4.  Aptitude,  appearance 
and  personality. 


Fig.  46.  Responses  to  staff  question  13 — instructional  assignments 

responses  were  overshadowed  by  ten  articulate  comments  provided  by  staff 
respondents  during  the  interviews  as  they  argued  that  instructors  should 
be  selected  first  on  the  basis  that  they  want  to  teach.  The  staff 
interviewees  recognized  that  a strictly  volunteer  corps  may  not  satisfy 
all  the  qualifications  for  a military  instructor,  but  they  felt  that 
volunteers  should  be  giver  first  priority,  assuming  that  they  would  meet 
the  basic  criteria  of  education,  personality,  and  aptitude.  The  staff 
indicated  that  the  key  to  valid  selection  of  CAI  instructors,  volunteer 
or  not,  would  be  the  amount  of  teaching  experience.  It  was  +he 
judgment  of  the  staff  respondents  that  an  experienced  instructor  can  be 
taught  how  to  handle  the  computer  based  system  but  that  the  converse  is 
less  likely  to  apply.  Further,  they  suggested  that  it  may  not  be 
necessary  to  select  future  instructors  on  the  basis  of  platform  presence, 
because  public  speaking  may  no  longer  be  a basic  criterion.  The  staff 
officials  concluded  that  the  emphasis  for  selection  should  be  on  the 
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instructor's  ability  to  communicate  with  the  students  and  to  fill  any  voids 
created  by  the  computerized  training  system. 

Responding  to  a similar  question,  the  instructors  in  the  survey 
showed  agreement  with  the  staff  respondents  relative  to  the  two  ranking 
methods  of  selecting  CAI  instructors.  They  switched  the  sequence,  however, 
to  place  prior  teaching  experience  as  their  first  choice  (27  percer;t)  and 
possession  of  a special  skill  second  (22  percents,  as  seen  in  figure  ^7. 

INSTRUCTOR  QUESTION  22.  Select  one  or  more  ways  in  which  you  think 
instructors,  working  with  computer  based  training  systems,  will  be 
selected  for  assignment  in  the  1980s? 


RESPONSES 


percentage 


1.  Because  of  their 
prior  knowledge  of 
computers . 

2.  Because  of  their 
prior  teaching 
experience. 

3.  Because  they 
volunteer. 

4.  Because  they  possess 
a special  MOS,  AFSC, 
NEC,  or  sub-special- 
ty code  or  skill 

i denti fier. 

5.  Because  of  their  per-| 
sonality  and  apti- 
tude test  scores. 

6.  Without  too  much  re- 
gard to  any  of  the 
above,  but  more  on 
avai labi 1 i ty. 

7.  Other 


Fig.  47.  Responses  to  instructor  question  22 — selecting  instructors 
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Sixteen  percent  of  the  inatructors  selected  the  response  "without 
too  much  regard  to  any  of  the  above,  but  more  on  availability"  as  their 
third  choice.  Are  they  voicing  acceptance  of  the  traditional  personnel 
system?  An  analysis  of  the  responses  by  service,  status,  and  computer 
experience  did  not  shed  any  light  on  this  response.^  A reason  for  this 
response  was  suggested  in  the  written  comments  of  the  instructors.  The 
most  frequent  remark  registered  the  instructors'  concern  that  the  assign- 
ment system  might  break  down  and,  for  expediency,  assignments  would  be 
based  on  availability.  The  remainder  of  their  written  comments  appeared 
to  mirror  the  response  pattern  of  figure  47  (page  193)- 

Grade  requirements 

Fifty  percent  of  those  responding  to  the  question  of  grade  require- 
ments during  the  personal  interviews  with  the  staff  expressed  the  opinion 

2 

that  computerized  training  would  change  grade  requirements  for  the  faculty. 
Their  comments  suggested  that  most  of  the  staff  believed  that  the  grade 
structure  would  be  subject  to  "grade  creep."  They  reasoned  that  the  CAI 
instructor,  whose  skills  were  discussed  earlier,  would  possess  many  more 
talents  than  would  today's  typical  instructor.^  If  the  instructor  needs 
to  know  about  computers,  instructional  design,  programming,  and  educational 
psychology,  the  staff  respondents  cautioned  that  the  military  services  will 
have  to  give  more  recognition  (promotions  with  attendant  pay  raises)  to 
these  highly  skilled  people  or  they  will  be  lost  to  competing  jobs  in  the 

^See  instructor  question  22,  appendix  F,  p.  308  below. 

^See  fig.  45,  p.  190  above. 

^See  above,  pp.  168-71. 


civilian  community.  The  staff  respondents  who  commented  that  the  grade 
structure  would  be  lowered  were  outnumbered  by  a ratio  of  two  to  one. 

These  staff  members  made  their  case  on  the  assumption  that  the  reduction  in 
grade  would  take  place  because  there  would  be  fewer  instructors,  and  this 
would  in  turn  reduce  the  overall  number  of  higher  ranking  supervisors. 

Also,  since  the  instructor  would  be  working  more  independently  with  the 
students,  there  would  be  a further  reduction  in  intermediate  supervisors 
for  the  instructors. 


Performance  standards 
and  staffing  criteria 

As  mentioned  earlier,  the  performance  standards  and  staffing 

questions  are  discussed  together  because  of  their  interrelationship.'^  The 

Army  defines  performance  standards  as  "the  established  number  of  man-hours 

2 

for  the  accomplishment  of  a unit  of  work."  Staffing  criteria  refer  to 
the  use  of  a properly  selected  multiplier,  ascertained  from  experience, 
to  determine  the  number  and  kind  of  personnel  required  in  the  operation  of 
an  organization.^ 


^See  above,  p.  l88. 

2 

U.S. , Department  of  the  Army,  Manpower  Management , AR  750-4 
(Washington,  D.C.:  Government  Printing  Office,  30  January  1974),  p.  1-1. 

^These  criteria  are  used  in  the  development  of  manpower  staffing 
guides  for  various  types  of  units  or  activities.  The  Defense  Integrated 
Management  Engineering  Syst  m (DIMES)  is  the  principal  work  measurement 
system  that  is  used  in  the  overall  objectives  of  DoD  resource  management. 
DIMES  work  measurement  and  productivity  data  have  been  developed  and 
prescribed  in  Department  of  the  Army  standard  time  data  publications.  A 
typical  example  of  this  type  of  manpower  document  is  U.S. , Department  of 
the  Army,  Staffing  Guide  for  U.S.  Army  Service  Schools,  DA  Pam  570-558 
(Washington,  D.C.:  Government  Printing  Office,  1 July  1973)»  It  provides 

guidance  for  the  number  and  kinds  of  personnel  required  to  operate  a 
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Against  this  definitional  background,  the  discussion  now  returns 
to  the  personal  staff  interviews  concerning  staff  question  13*^  The  staff 
respondents  commented  that  the  performance  standard,  or  "yardstick," 
referred  to  as  platform  man-hours  would  no  longer  be  the  appropriate 
criterion  for  the  staffing  of  schools  using  computers  to  assist  in  instruc- 
tional delivery.  It  was  expressed  by  these  respondents  that  a different 
performance  standard  would  have  to  be  developed  for  this  new  environment 
to  reflect  the  new  role  of  the  CAI  instructor.  This  standard  would  have 
to  be  changed  from  platform  man-hours  to  a standard  that  would  encompass 
material  preparation,  the  conversion  of  material  to  computer  language, 
student  assistance,  and  student  counseling.  A number  of  the  staff  personnel 
officials  of  Army  schools  who  were  interviewed  were  familiar  with  the 

2 

Navy's  system  of  cost-effectiveness  analysis,  and  were  critical  of  it. 

Yet,  it  is  essential  to  the  Navy  school's  acquisition  of  a computer  system 
for  training.  These  respondents  referred  to  the  fact  that  the  Navy  studies 
showed  a reduction  of  instructors  based  on  the  quickened  pace  of  training 
and  an  increased  instructor-student  ratio.  Their  criticism  centered  around 
the  idea  that  the  analysis  required  by  the  Navy  had  caused  hasty  reductions 

school  and  contains  both  performance  standards  (referred  to  as  "yardsticks") 
and  staffing  information  to  aid  in  the  development  of  manning  documents. 

The  unit  of  work,  or  yardstick,  of  interest  for  delivering  instruc- 
tion is  platform  man-hours,  which  is  the  number  of  instructor  man-hours 
required  for  actual  presentation  of  periods  of  courses  of  instruction.  To 
determine  the  number  of  instructors  needed,  the  platform  man-hours  are 
factored  on  the  basis  of  class  size  and  type  of  instruction.  The  type  of 
instruction  dictates  the  instructor-student  ratio,  which  is  as  low  as  1:2 
for  helicopter  training  and  as  high  as  1:12  for  case  studies  and  seminars. 
Ibid.,  pp.  C-1,  C-6. 

^See  above,  pp.  191-93* 

2 

See  above,  p.  149,  n.  2. 
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in  faculty  spaces  instead  of  the  development  of  new  performance  standards 
based  on  empirical  evidence. 

Sixty-five  percent  of  the  staff  interviewees  indicated  that  the 

staffing  criteria  would  change  as  a result  of  conversion  to  computerized 

training  systems,  and  the  direction  of  change  would  be  toward  larger 

instructor-student  ratios.^  The  amount  of  change  in  these  ratios,  however, 

is  unclear.  Telephonic  interviews  with  the  key  manpower  officials  of  each 

military  service  who  have  staff  cognizance  of  this  issue  confirmed  the 

suggestion  that  the  ratios  are  expected  to  change,  but  revealed  that  only 

2 

in  one  of  the  services  has  the  degree  of  change  been  proposed. 

Lesson  preparation  is  another  quantification  of  work  that  was 
developed  earlier  in  this  chapter  and  may  suggest  a new  performance 
standard  for  CAI  instructors.^  The  lesson  preparation  time  for  CAI 

A 

material  is  the  most  elusive  of  all  the  factors  contributing  to  CAI  costs. 


^See  fig.  44,  p.  189  above. 

2 

The  Navy,  in  studying  the  ratio  of  instructors  to  s^-udents,  has 
suggested  that  their  ratio  can  be  changed  from  the  conventional  instruction 
ratio  of  1:7.5  to  1:8  for  computer  based  training.  U.S. , Department  of  the 
Navy,  Chief  of  Naval  Technical  Training,  "Submission  of  Documentation  Update 
for  Computer  Managed  Instruction  (CMI)  and  Automated  Data  System  (ADS),"  a 
letter  from  the  Chief  of  Naval  Technical  Training  to  the  Chief  of  Naval 
Education  and  Training,  Millington,  Tennessee,  1 April  1974.  The  other 
services  indicated  that  they  were  not  far  enough  along  in  data  collection 
to  be  able  to  propose  a new  ratio  that  would  be  applicable  to  computer  sup- 
ported training.  Telephonic  interviews  with:  Coulliard,  Department  of  the 
Navy,  11  June  1975;  Klesert , Department  of  the  Air  Force,  12  June  1975;  and 
Lt.  Col.  Gus  Bickerstaff,  Manpower  Division,  DCS  Resource  Management,  U.S. 
Army  Training  and  Doctrine  Command,  Fort  Monroe,  Virginia,  29  May  1975- 

^See  above,  pp.  176-79- 

4 

The  elusiveness  of  this  expense  is  usually  attributed  to  one  or 
more  of  the  following  excuses:  (l)  lessons  are  acquired  elsewhere  at  no 

cost,  (2)  they  are  given  wide  distribution  so  that  costs  are  chared  by  a 
large  number  of  users,  and  (3)  they  are  equivalent  to  textbooks  in  both 
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Nonetheless,  it  can  be  anticipated  that  in  the  future  it  will  be  possible 
to  develop  ratios  (hours  of  instructor-programmer  time  to  prepare  one  hour 
of  CAI  instruction)  for  the  various  CAI  lesson  preparation  languages.  At 
that  point,  such  ratios  would  be  made  a part  of  the  performance  standard 
documents  and  used  in  the  establishment  of  proper  staffing  criteria  for 
manning  the  service  institutions  using  computer  based  training.^ 

Total  authorizations 

The  final  topic  of  manpower  changes  to  be  discussed  is  total 
authorizations.  Forty-three  percent  of  the  staff  indicated  that  total 
authorizations  would  change  as  a result  of  the  introduction  of  computer 
based  instruction-  As  to  the  direction  of  the  changes,  there  was  a 
two-to-one  vote  for  lower  versus  higher  authorizations.  The  staff  respon- 
dents suggested  that  the  reduction  in  authorizations  would  occur  as  a 
resiilt  of  the  saving  in  instructor  manpower  spaces  even  though  some 

specialists  would  have  to  be  added  for  material  preparation  and  computer 
2 

operation.  The  staff  officials  who  disagreed,  suggesting  that  the 
authorizations  would  increase,  indicated  that  it  could  take  fewer  instruc- 
tors to  conduct  computer  based  training  but  the  increase  in  staff  specialists 
would  more  than  offset  any  saving  realized  through  faculty  manpower 
reduction. 


cost  and  ease  of  distrubution.  Simonsen  and  Renshaw,  "CAI — Boon  or 
Boondoggle?"  p.  93- 

^The  question  of  performance  standards  and  staffing  is  recommended 
for  further  study.  See  below,  p.  25^+-55> 

2 

The  question  of  instructor  space  saving  was  discussed  in  some 
detail  earlier.  See  above,  pp.  176-84. 
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Viewpoint — the  Faculty 

Of  the  three  groups  of  people  who  influence  instructional  decisions, 
the  faculty  members  are  the  most  active  agents  for  precipitating  change  in 
the  training  system.  Military  faculty  members  who  use  computer  assistance 
in  teaching  are  expected  to  have  more  time  for  dealing  with  the  students' 
needs.  'The  computer  will  free  them  from  repeatedly  preparing  for  and 
delivering  routine  classes.  There  may  be  instances,  however,  when  the 
instructors  manifest  no  desire  to  be  freed  in  this  manner.  More  often, 
resistance  by  faculty  members  stems  from  a lack  of  understanding  of  the 
benefits  of  computer  supported  training  systems.  In  the  survey  of 
instructors  in  the  military  training  systems,  positive  attitudes  were 
evident,  along  with  a high  degree  of  confident  expectation  for  the  concept 
of  computer  based  training  for  the  1980s. 

In  linking  attitudes  to  motivation,  the  instructor  survey 
respondents  expressed  interest  in  special  pay  for  instructors  who  are 
involved  in  computer  supported  teaching.  The  new  tasks  that  these 
instructors  will  be  called  upon  to  carry  out  tend  to  support  this  interest. 
Instructors  can  be  expected  to  do  programming,  designing  of  lessons, 
conceiving  of  strategies,  and  counseling. 

The  time  to  handle  this  new  role  will  accrue  from  the  time  gained 
as  the  computer  based  system  relieves  the  instructors  of  routine  training 
operations.  This  time  saving  feature  of  computer  based  systems  suggests 
manpower  changes,  the  most  apparent  of  which  is  a reduction  in  the 
overall  number  of  instructors  required  as  the  computer  becomes  a capital 
equipment  substitute  for  faculty  manpower.  The  substitution  effect  can 


lead  to  changes  in  the  organizational  structure  of  the  school  by 
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making  the  organization  flatter  and  by  requiring  less  supervision  and 
control. 

The  research  data  suggest  that  action  should  be  taken  to  identify 
CAT  instructors  through  a specialty  identifier,  which  would  facilitate 
manpower  management.  The  staff  interviews  indicate  that  there  is  a real 
need  to  develop  new  performance  standards  for  computerized  training 
system  faculty  members  in  order  that  proper  staffing  criteria  can  be 
established  for  the  schools.  In  the  absence  of  validated  manpower 
performance  standards,  managers  will  be  maiking  decisions  on  a subjective 

basis,  which  could  lead  to  imbalance  in  the  personnel  structure  of  the  j 

schools.  i 

1 


i 

I 
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CHAPTER  7 


MANPOWER  AND  PERSONNEL  ISSUES  AT  TOP  MANAGEMENT  LEVELS 
IN  VIEW  OF  THE  INTEGRATION  OF  COMPUTER  TECHNOLOGY 
INTO  THE  TRAINING  ESTABLISHMENT 

Introduction 

In  the  previous  chapter,  the  notion  was  introduced  that  the  power 
of  change  in  educational  systems  is  divided  among  students,  faculty,  and 
administrators.^  The  students  and  the  faculty  were  discussed  in 
chapters  5 and  6,  respectively,  and  attention  now  turns  to  the  administra- 
tors. By  way  of  description,  administrators  are  identified  in  this  report 
as  the  chief  officials  who  direct  and  influence  the  activities  of  the 
service  schools.  The  staffs  that  exercise  this  control  range  from  the 
training  command  (the  U.S.  Army  Training  and  Doctrine  Command)  to  the 
departments  (Department  of  the  Army  and  Department  of  Defense).  Congress 
also  has  an  influence  over  the  military  education  and  training  system 
through  budget  appropriations,  and  therefore  it  will  be  included  in  the 
discussion  of  the  interest  of  top  management  levels  in  the  integration  of 
computer  technology  into  the  training  establishment. 

In  this  chapter,  the  following  subsidiary  research  question  is 
addressed:  What  manpower  and  personnel  issues  will  emerge  at  top  manage- 

ment levels  as  computer  technology  is  integrated  into  the  training 
establishment?  To  respond  to  this  question,  the  chapter  is  divided  into 

^See  above,  p.  .57. 
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three  parts,  one  for  each  of  the  following  three  major  organizational 
entities:  (l)  the  U.S.  Training  and  Doctrine  Command,  (2)  the  Department  of 

the  Army,  and  (3)  the  Department  of  Defense  and  the  Congress.  Under  these 
organizational  sections,  the  applicable  survey  data  are  discussed  as  well 
as  the  manpower  implications  and  other  personnel  issues  developed  during 
the  course  of  the  research. 

The  U.S.  Army  Training  and  Doctrine  Command 
The  U.S.  Army  Training  and  Doctrine  Command  (TRADOC)  was  estab- 
lished in  1973  as  the  Army's  primary  agency  concerned  with  what  is  taught 
(doctrine)  and  hovif  it  is  taught  (training).^  This  role  is  carried  out 
by:  (l)  bringing  to  the  Army  new  technology  and  concepts  of  doing  the 

Army's  job  of  fighting  wars,  (2)  supervising  the  instructional  programs 

at  the  training  centers  and  schools  for  doing  that  job,  and  (3)  providing 

2 

training  support  Army-wide  to  aid  the  soldier  in  learning  his  job. 

This  scope  of  responsibility  makes  clear  the  keystone  position  of  TRADOC 
relative  to  the  integration  of  computer  technology  into  Army  training.^ 

Yet,  the  question  arises:  Do  layers  of  headquarters  improve  the  training 

process,  or  would  the  instruction  be  facilitated  by  less  control?  This 
concern  led  to  a staff  survey  question  that  addressed  centralization  of 
control. 


^See  above,  p.  98- 

^See  above,  pp.  98-102  for  a discussion  of  TRADOC  initiatives  to 
improve  Army  training. 

^U.S. , Department  of  the  Army,  U.S.  Army  Training  and  Doctrine 
Command,  Deputy  Chief  of  Staff  for  Training,  "TRADOC  Training,"  a briefing. 
Fort  Monroe,  Va. , 13  January  1975. 


Centralization  versus  Decentralization 
of  Training 

One  dialogue  developed  in  the  staff  interviews  concerned  the 
trend  toward  centralization  or  decentralization  as  a result  of  more 
computer  use  in  the  instructional  process.  Staff  officials  were  asked 
to  discuss  each  level  of  control  from  the  school  to  the  training  command, 
to  the  service  department,  and,  finally,  to  the  Department  of  Defense. 

As  shown  in  figure  48,  the  respondents  indicated  that  more  centralization 
would  be  the  trend  at  every  level.  In  fact,  for  each  staff  official  that 
mentioned  decentralization,  at  least  two  others  said  that  centralization 
would  prevail  at  the  various  levels.^  The  staff  officials  reasoned  that 
the  presence  of  computers  would  bring  course  development  to  a central 
point  at  the  school  level,  and  individual  training  would  then  be  managed 
from  a single  office.  The  centralization  described  for  the  training 
command  related  to  the  command's  directing  the  development  of  common 
instructional  materials  for  use  at  several  schools.  The  staff  respondents 
also  expressed  the  opinion  that  the  training  commands  would  become  more 
concerned  with  the  curriculum  of  the  schools,  to  the  point  of  centrally 
developing  many  aspects  of  instructional  programs  as  a means  of  efficiently 
attaining  minimum  essential  learning  objectives. 

The  military  departments  received  the  least  number  of  votes  for 
the  levels  where  centralization  would  occur.  Many  of  the  staff  officials 
explained  this  low  response  at  the  military  department  level  as  being 


The  nature  of  this  question  was  such  that  the  previously  used 
method  of  data  display  is  not  too  meaningful.  The  staff  would  indicate 
centralization  or  decentralization  at  the  various  levels.  Figure  48  shows 
just  the  centralization  responses.  The  decentralization  responses  are 
included  in  the  summary  of  data  for  staff  question  l6,  at  appendix  G, 

p.  329. 
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STAFF  QUESTION  16.  With  more  and  more  computers  being  used  in  the 
instructional  process,  do  you  see  the  trend  toward  centralization  or 
toward  decentralization  of  training? 


RESPONSES 


percentage 


TOWARD  CENTRALIZATION 

1.  School  level 

2.  Training  command 

3.  Department  level 

4.  DoD  level 

No  change 

TOWARD  DECENTRALIZATION 

1.  School  level 

2.  Training  command 

3.  Department  level 

4.  DoD  level 


Fig.  48.  Responses  to  staff  question  16 — centralization  vs.  decentralization 

a result  of  the  initiatives  taken  by  DoD  in  the  years  since  the  Vietnam 
drawdown.  Their  comments  indicated  that  the  DoD  concern  for  a successful 
all-volunteer  force  has  brought  forth  greater  top-level  interest  in  the  use 
of  modern  technology  to  gain  efficiency  in  training. 

Building  on  the  ideas  introduced  earlier  by  Leavitt  and  Whisler, 
many  writers  h<.'ve  suggested  that  the  presence  of  computers  will  allow  a 
recentralization  of  activities.^  These  writers  were  speculating  that 
information  would  be  available  to  top  management  so  that  higher  levels  of 

* "V 

management  could  control  the  operations.  The  concept  of  recentralization 

2 

suggests  the  elimination  of  some  lower-level  management  positions. 

■'’See  above,  pp.  I85-86. 

^Whisler,  Information  Technology,  p.  4o. 
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As  a matter  of  efficient  use  of  talented  personnel,  they  envision  course 

development  and  computer  operating  personnel  centralized  at  one  school 

location,  permitting  the  centralizing  of  highly  skilled  professionals. 

The  staff  officials  suggested  that  the  training  command  could  take  advantage 

of  this  concentration  of  talent  within  the  schools  of  their  command  and 

direct  the  centralized  development  of  common  training  materials.^ 

In  mid-1971,  the  Army  announced  a policy  of  decentralizing  the 

management  of  training  and  thus  reversed  managerial  policies  that  had  been 

in  effect  since  at  least  19^2,  when  the  Army  Ground  Forces  (<-he  forerunner 

of  CONARC  and  TRADOC)  was  established  to  serve  as  the  Army's  training 
2 

command.  This  recent  decentralization  was  aimed  at  unit  training 
(battalion  and  smaller  size  units)  to  emphasize  that  the  Army  should  train 
as  it  will  fight — with  a high  degree  of  dispersion  and  decentralization 
characterizing  the  management  of  tactical  commands  in  future  battlefields.^ 
The  Army  recognized  that  this  training  policy  for  units  seemed  to  be  about 
the  only  area  of  unit  activity  in  which  decentralization  was  taking  place. 
Logistics  are  increasingly  centralized  through  computers.  Army  pay  and 
personnel  management  has  become  highly  centralized  through  the  use  of 
computer  based  resource  management  systems.  These  observations  on  Army 
centralization  tend  to  be  congruent  with  the  staff  survey  responses  tnat 
point  to  a certain  centralization  of  training  at  school  and  training  command 
levels  as  more  computers  become  integral  to  the  training  system. 


An  example  of  TRADOC  directing  the  centralized  development  of 
training  materials  is  seen  in  the  Training  Extension  Course  (TEC)  program. 
Different  Army  schools  were  tasked  to  develop  these  materials  for  use 
throughout  the  Arm.y.  See  above,  pp.  100-101. 

^.S. , Department  of  the  Army,  "Army  Training  Policy,"  message  from 
General  W.  C.  Westmoreland  to  major  commands,  Washington,  D.C. , 30  June  1971* 

^Ibid. 


i 


206 


Organizational  Relationships 

When  the  staff  officials  were  interviewed  concerning  any  changes 
they  would  suggest  with  regard  to  their  current  organizational  relation- 
ships or  structures  (see  staff  question  17,  below),  a high  level  of 
satisfaction  was  generally  expressed.^ 

17.  The  organizational  relationships  (chain  of  command)  for 
‘raining,  education,  and  the  development  of  instructional  technology 
vary  by  service. 

a.  Describe  your  service's  structure. 

b.  Would  you  suggest  any  changes? 

Four  major  themes  were  evident  from  the  personal  interviews  on  this  topic. 

The  most  frequently  mentioned  theme  v;as  the  satisfaction  the  staff  officials 

expressed  in  the  fact  t'nat  ttie  Army,  like  the  Navy  and  the  Air  Force, 

2 

has  a training  command  (TRADOC).  The  Army  respondents  seemed  to  be 
anticipating  a good  relationship  with  a higher  headquarters  that  has  the 
singleminded  purpose  of  managing  Army  training.  These  attitudes  help  to 
explain  why  the  staff  respondents  acknowledged  that  more  centralization 
v/ould  take  place  at  the  training  command  level,  but  they  perceived  it  as 
the  school's  gain  to  have  the  next  headquarters  share  in  their  training 
concern.  Further,  the  respondents  expressed  the  hope  that  the  training 
command  ivould  assume  a leadership  role  in  emphasizing  the  use  of 


Staff  question  17,  seen  above,  was  open-ended  and  generated 
narrative  responses  that  were  not  subject  to  tabulation  as  were  the  other 
questions  found  in  appendix  G. 

^The  Navy's  training  command  is  called  the  Naval  Education  and 
Training  Command  at  Pensacola,  Florida,  and  the  Air  Force  has  an  Air 
Training  Command  at  Randolph  Air  Force  Base,  Texas.  Interviews  with 
Capt.  B.  L.  Tanner,  Director  of  Programs,  Office  of  the  Director  of  Naval 
Education  and  Training,  Washington,  D.C. , 17  January  197**;  and  Hilton 
fioldman.  Educational  Adviser,  U.S.  Air  Force  Training  Command,  Randolph 
AFK,  Texas,  while  attending  the  Conference  on  Instructional  Technology  for 
Government  Trainers,  Washington,  D.C. , 12  September  1973. 
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instructional  technology  at  the  school  level.  The  staff  was  acknowledging 
the  organizational  level  of  the  training  command  and  its  position  of 
staying  abreast  of  the  training  technology  field  through  contacts  with 
the  other  training  commands  and  research  activities. 

The  second  major  theme  raised  by  the  staff  respondents  concerned 
the  establishment  of  educational  technology  directorates  at  each  TRADOC 
school.  Shortly  after  its  establishment,  TRADOC  directed  the  creation 
of  these  directorates  to  serve  as  the  focal  points  for  the  development  and 
integration  of  modern  instructional  techniques  into  the  schools'  programs 
of  instruction.  The  staff  respondents  were  of  the  opinion  that  this 
organizational  step  did  much  to  convey  to  the  schools  the  TRADOC  commitment 
to  new  technology  and  provided  the  organizational  framework  for  linking 
TRADOC  with  the  school  staffs  in  such  a manner  as  to  create  a channel  for 
innovation. 

The  third  and  fourth  themes  developed  through  staff  question  17 
relate  to  the  role  of  the  Department  of  the  Army  staff  in  training  and  the 
Interservice  Training  Review  Board.  These  two  topics  will  be  discussed 
later  in  this  chapter  under  the  sections  on  the  Departmen'-  of  the  Army  and 
the  Depairtment  of  Defense. 

TRADOC  Looks  to  the  1980s 

At  this  time,  it  is  appropriate  to  consider  a few  aspects  of  TRADOC s 
training  philosophy.  In  TRADOC,  the  staff  officer  charg-,d  with  managing 
individual  training  for  the  Army  is  Major  General  Paul  F.  Gorman.^  He 
is  assisted  in  his  role  by  an  educational  adviser.  Dr.  Joseph  H.  Kanner. 

^See  above,  p.  98. 
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Personal  interviews  and  discussion  periods  with  these  two  key  officials 
provided  insight  into  the  direction  of  management  thought  for  future 
Army  training. 

, Kanner  began  one  interview  by  noting  that  the  Army's  instructional 

mode  is  "circa  l880."^  He  observed  that  the  Army's  training  system,  like 

’ that  of  most  institutions,  is  highly  resistant  to  change,  as  evidenced 

j by  two  examples.  First,  the  success  of  correspondence  courses  demonstrates 

: that  learning  can  be  accomplished  through  carefully  designed  printed 

material.  Second,  research  has  demonstrated  that  video,  multimedia, 

1 programmed,  aind  computer  assisted  instruction  provide  leserning  techniques 

2 

that  are  equal,  if  not  superior,  to  conventional  instruction.  Yet,  he 

observed,  the  Army  is  not  exploiting  self-paced,  programmed  texts  or 

' multimedia  training.  Appreciating  that  no  system  changes  itself,  Kanner 

suggested  that  TRADOC  must  direct  the  change  from  the  top  down  through  the 

schools.  He  stated  that  "if  we  want  to  make  it  work,  we  will  have  to 

ignore  the  staff  and  faculty's  emotional  rebut t a^ " that  are  bound  to 

follow  demands  for  change  and  go  ahead  and  direct  the  use  of  these  new 
•z 

technologies."'^  Furthermore,  he  suggested  the  following  to  demonstrate 
his  conviction  toward  the  implementation  of  instructional  technology  in 
future  Army  training.  TRADOC  should  adopt  the  following  three-point 
policy: 


[ 

k 


^Interview  with  Kanner,  21  June  197^. 

n 

“Tor  a study  that  demonstrates  this  observation,  see  discussion 
on  pp.  46-49  above. 

^It  is  interesting  to  note  the  consistency  of  this  centralization 
philosophy  with  the  survey  data  on  the  subject.  See  above,  pp.  203—4. 
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1.  Identify,  through  an  approved  plan,  those  areas  most 
susceptible  to  benefit  by  the  conversion  t-o  instructional 
technology 

2.  Set  guidelines  for  conversion  by  increments  of  10  percent 
to  20  percent  per  annum  for  a pei-iod  of  several  years^ 

Promote  (control)  the  change  ro  automation  by  reducing  the 
manning  document  for  instructors  by  10  percent  annually 
and  advertising  tha'"  the  only  exception  to  a "status  quo" 
annual  budget  would  be  for  a request  for  funds  for  the 
application  of  more  instructional  technologyP 

Gorman's  espoused  philosophy  of  training  is  manifested  in  action, 

the  results  of  which  are  curi-ent  and  ongoing.  For  example,  he  views  ■'"he 

present  TEC  (Training  Extension  Course)^  system  as  programmed  instruction 

on  film  with  sound.  The  nex'  phase  of  TEC  could  be  computer  driven,  using 

k 

the  post  computers  and  centrally  developed  instructional  coursewa’.-e. 

Also,  these  local  computers,  used  as  an  extension  of  the  training  ccmrriand, 
could  serve  as  the  transmitter  of  the  Latest  doctrine.’'  Tl;e  Army  experi- 
ences an  enormous  lag  in  disseminating  current  Army  doctrine.  Tlie 
frequency  of  doctrine  changes  renders  mos+  training  manuals  obsole+e  before 
they  are  published.  The  lag  averages  seven  years,  with  five  years  devoted 


Such  a procedure  was  used  at  the  Naval  Academy  to  overcome  the 
faculty's  inertia  in  incorporating  computer  assisted  instruction  into  the 
academic  program.  The  superintendent  directed  that  each  department  use 
the  computer  in  10  percent  of  i‘‘S  instruction  in  the  next  academic  year. 
This  goal  was  raised  to  20  percent  for  tiie  following  year.  By  197'+,  more 
than  200  courses  included  some  form  of  computer  use.  Interview  v;ith 
Albert  E.  Concord,  Director  of  Academic  Computing  Center,  U.S.  Naval 
Academ.y,  Annapolis,  Maryland,  5 February  197*^. 


3. 


'Int‘’rview  with  Kanner,  21  June  19^^^* 

For  a description  of  TEC,  see  above,  p.  100. 


h 

The  use  of  post  computers  for  individual  training  is  a concept 
developed  by  Gorman  and  tes'ed  during  '■he  survey,  as  repor*'ed  on  p.  105 
above . 


C 

■^In' erview  with  Gorman,  31  January  197^t. 
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to  developing  and  ctaffing  the  manual  and  two  years  consiomed  in  publication, 
distribution,  and  incorporation  of  doctrine  into  the  training  system. 

Gorman  believes  that  the  computer,  through  a training  network,  could  place 
training  doctrine  in  a real-time  mode.  As  the  instruction  is  delivered 
over  such  a network,  it  could  be  coiistantly  revised  to  reflect  current 
doctrine.^ 

In  the  early  1970s,  before  the  esf.ablishment  of  THADOC,  General 
W.  C.  Westmoreland,  the  Army  Chief  of  Staff,  directed  the  establishment 
of  a board  *:o  consider  ways  of  supporting  unit  commanders  in  conducting 
meaningful  and  exciting  training.  Westmoreland  began  the  message  that 
authorized  this  program  as  follows: 

The  touchstone  of  m.ilitnry  [irofessionalism  is  dynamic  training, 
tio  objective  we  have  set  for  the  iiicdern  Army  can  be  attained  unless 
its  training  is  well  managed,  doctrinally_ sound,  and  personally 
stimulating  or  rewarding  for  the  soldier.'- 

This  board  was  set  up  to  link  the  unit  trainers  with  the  sources  of 

concepts  and  techniques  for  modern,  productive  training.' 

Although  tl*e  board's  findings  were  directed  toward  the  unit 
training  situa*'ion,  tl'.e  major  obstacle  to  achieving  dyn-imic  training  was 
personnel  turbulence.  Tlie  frequent  reassignment  of  personnel  has  its 


'*'The  idea  of  networks  of  instruction  has  been  deferred  as  a 
subject  for  further  research.  See  below,  p.  '^4. 

^U.G.  , Department  of  the  Army,  "Suppor'-  for  Dynamic  Training." 

T 

■^The  board  president  was  then  Brig.  Gen.  Paul  F.  Gorm.an. 

4 

Personnel  turbulence  refers  to  the  reassignment  of  individuals 
prior  to  the  completion  of  a normal  (three-y^^ar  1 ‘our  of  duty.  U.S., 
Department  of  tiie  Army,  Report  of  the  Board  of  Dynamic  Training,  vol.  2: 
Final  Rep  .>rt  (Washington,  D.C. : Government  Printing  Office,  17  December 

1971  , p.  3. 
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effect  on  the  school  system,  the  unit,  and  the  soldier.  The  Army  has 

stated  in  the  past  that  an  overall  turbulence  factor  of  8 percent  per 

month  is  the  maximum  level  of  personnel  turbulence  that  combat  units  can 

sustain  and  still  remain  in  a combat  deployable  training  status.^  Yet, 

a survey  of  United  States  units  in  1971  revealed  an  average  quarterly 

personnel  loss  of  37  percent.  This  rate  of  turbulence  amounted  to  more 

than  100  percent  txu'nover  of  personnel  per  annum,  and  a monthly  rate  in 

2 

excess  of  12  percent.  The  training  ramifications  of  this  amount  of 
turbulence  is  better  visualized  by  relating  this  turnover  to  an  Army 
division  of  troops.  The  degree  of  turbulence  mentioned  above  means  that 
50,000  job  changes  would  take  place  annually  within  the  ranks  of  a 
15,000-man  unit.  The  major  effect  of  turbulence  on  training  is  the  unit's 
resistance  to  move  the  soldier  again  just  to  get  him  schooled.  The 
solution  to  this  problem  was  discussed  earlier  in  Gorman's  training 
construct,  wherein  he  suggested  that  school-house  training  must  be  pushed 
out  to  the  units  rather  than  requiring  the  soldier  to  go  back  to  school.^ 

The  Department  of  the  Army 

The  importance  of  a stable  personnel  situation  was  highlighted  by 
Secretary  of  the  Army  Howard  H.  Callaway  when  he  testified  before  a 
congressional  committee  that  there  were  several  major  programs  that  must 
be  continued  and  emphasized  in  order  to  develop  the  Army  force  in  the 

^U.S. , Department  of  the  Army,  "Strategic  Readiness  Forces,"  a 
message  from  Assistant  Chief  of  Staff  for  Force  Development  to  major 
commands,  Washington,  D.C. , 6 June  1968. 

2 

U.S. , Department  of  the  Army,  Dynamic  Training:  Final  Report, 

^See  above,  pp.  99-100. 


p.  78. 
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most  efficient  way.  "Among  them  are:  train  and  use  every  soldier 


reduce  turbulence."  This  subject  has  been  a familiar  theme  in  congres- 


sional testimony  for  the  past  several  years  as  the  Army  has  steadily 


reduced  the  number  of  permanent  change  of  station  (PCS)  moves  by 


stabilizing  the  tours  of  soldiers  both  in  the  United  States  and  abroad. 


From  fiscal  years  1973  to  1976,  the  nvimber  of  moves  has  been  reduced  by 


13  percent.  This  concern  for  personnel  stability  has  been  approached 


through  several  programs  with  reduction  of  PCS  moves  being  the  most 


visible.  There  are  other  programs  to  reduce  personnel  movement,  however. 


One  of  these  is  One-Station  Training  (OST),  to  minimize  turbulence  during 


the  initial  stages  of  training  of  the  new  soldier."^ 


The  Four-Month  Training  Restriction 


Under  the  OST  program,  the  initial  orders  send  the  soldier  to  one 


post  for  both  basic  and  skill  training.  Thus,  a mid-point  move  to  another 


post  is  eliminated,  as  the  soldier  remains  in  the  same  training  unit 


for  up  to  four  months.  This  program  eases  the  new  soldier's  transition 


into  the  Army,  saves  training  time,  and  reduces  travel  costs.  The  typical 


soldier  receives  Basic  Combat  Training  (BCT)  and  Advanced  Individual 


Training  (AIT)  as  prerequisite  to  the  award  of  a militeiry  occupational 


specialty  (MDS).  These  two  training  programs  have  traditionally  been  of 


eight  weeks  duration  each,  as  a means  of  assuring  compliance  with  the  law 


U.S.,  Congress,  House,  Committee  on  Appropriations,  Department 
of  Defense  Appropriations  for  Fiscal  Year  1976.  Hearings  before  a Sub- 


committee  of  the  House  Committee  on  Appropriations,  9^th  Cong. , 1st  sess. , 
1975,  p.  182.  ^ 


^Ibid. , p.  193. 


^See  above,  p.  108. 
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that  directs  "full  and  adequate  military  training  . . . for  a period  of 

not  less  than  four  months  . . . prior  to  any  overseas  assignment."^  In 

early  197^ i the  Army  reduced  BCT  by  one  week,  to  make  it  a seven-week 

program.  Many  MOS  programs  (the  AIT  phase)  are  offered  in  the  self-paced 

mode,  which  shortens  periods  of  training.  These  programs  typically  speed 

up  course  completion  time  by  20  to  30  percent.^  The  computer-assisted 

courses  offered  at  Fort  Monmouth  and  Fort  Devens  have  experienced  similar 

4 

reductions  in  training  time. 

Since  1973 i the  Army  has  annually  proposed  legislation  to  amend 
the  requirement  of  four  months  of  training  prior  to  overseas  assignment. 

The  Army  argues  that  more  personnel  are  completing  training  in  less  time 
as  a result  of  using  performance-oriented  training,  self-paced  methods, 
better  media  and  equipment  (including  the  instructional  technologies  of 
video  tapes  and  computer  assisted  training),  and  improved  training 
^ facilities.^  Presently,  soldiers  who  complete  their  training  in  less  than 

j four  months  are  given  additional  "make  work"  training  before  going  overseas 

I or  they  are  eliminated  from  consideration  for  an  initial  overseas  tour. 

It  has  been  estimated  by  the  General  Accounting  Office  that  184,000 

^U.S.  Code,  Title  10 — Armed  Forces,  vol.  2,  ch.  39 — Active  Duty, 
sec.  671  (1970). 

2 

U.S. , Congress,  Senate,  Committee  on  Appropriations,  Department 
of  Defense  Appropriations  for  Fiscal  Year  197^,  p.  7^* 

^Telephonic  interview  with  Capt.  John  A.  Crawford,  Directorate 
of  Instructional  Technology,  U.S.  Army  Field  Artillery  School,  Fort  Sill, 
Oklahoma,  9 December  197^- 

See  table  13 i P-  1^1  above. 

^U.S. , Department  of  the  Army,  "Legislative  Proposal — Four  Months 
Minimum  Training  Requirement,"  Summary  Sheet,  20  June  1973* 
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man-days  would  be  saved  annually  if  the  Army  were  allowed  to  reassign  a 
soldier  as  soon  as  satisfactory  completion  of  skill  level  training  (MOS) 
was  achieved.^  At  the  very  heart  of  more  efficient  training  lies  the 
concept  that  the  soldier  goes  to  the  job  sooner  and  is  therefore  a 
productive  member  of  the  team  for  a longer  time.  Stated  another  way, 
the  saving  of  l84,000  man-days  in  a year  through  the  relaxation  of  the 
four-month  restriction  means  that  the  Army  would  need  500  fewer  soldiers 
in  the  force  structure  for  that  year.  Such  efficiency  is  translatable 
into  dollar  saving  for  the  Army  and  would  release  manpower  for  other 
national  priorities. 

The  Role  of  DCSPER 

The  Army  staff  element  that  is  responsible  for  the  management  of 

military  personnel  is  the  Deputy  Chief  of  Staff  for  Personnel  (DCSPETR).^ 

The  DCSPER  is  the  focal  point  for  all  the  related  manpower  and  personnel 

functions  of  the  Army.^  . Yet,  from  a practical  standpoint,  most  of  its 

k 

individual  training  activities  have  been  decentralized  to  TRADOC.  One 
year  after  the  1973  reorganization,  the  Army  staff  shifted  even  more 

^Ibid. 

2 

U.S.  , Department  of  the  Army,  Department  of  the  Army  Organization 
and  Functions,  AR  10-5  (Washington,  D.C. : Government  Printing  Office, 

28  January  19?4),  pp.  2-9- 

"Z 

^See  above,  p.  124,  for  a complete  list  of  these  functions. 

4 

Prior  to  the  1973  reorganization  of  the  Army,  a major  general 
was  the  Director  of  Individual  Training  for  the  DCSPER.  With  the  estab- 
lishment of  TRADOC  on  1 July  1973»  staff  responsibility  for  training  was 
lowered  by  several  staff  levels,  with  a lieutenant  colonel  designated 
as  the  head  of  the  training  branch. 
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of  its  functions  to  the  next  lower  level  of  command — TRADOC.^  In  the 
training  area,  this  included  supervision  over  the  U.S.  Army  Picture  and 
Television  Programs,  staffing  guides  for  service  schools,  and  the  U.S, 

Army  Audio-Visual  Agency.  These  moves  toward  decentralization  appear  to 
be  beneficial  from  a management  standpoint.  Yet,  many  of  the  staff  respon- 
dents, in  answer  to  staff  question  17  (page  206),  indicated  that  some  of  these 
staff  responsibilities  were  shifted  to  the  detriment  of  important  programs. 

They  cited,  for  example,  the  Computerized  Training  System  (CTS)  program — 

2 

Project  ABACUS.  The  value  of  CTS  was  shown  through  the  work  of  Fort 

Monmouth's  Signal  School  and  CONARC  (forerunner  of  TRADOC).  But,  to  gain 

funding  and  support , the  program  required  the  approval  of  the  Secretary 

of  the  Army,  through  the  Army  staff.  Because  of  the  shifts  of  functions 

from  DCSPER,  the  Ai'my's  Chief  of  Research  and  Development  had  sponsored 

the  project.^  The  staffing  anomaly  was  underlined  by  a memorandum  that 

concluded:  "A  more  appropriate  staff  proponent  would  be  DCSPER,  the  staff 

4 

agency  with  functional  responsibility."  Although  centralization  often 
reduces  the  training  lag  in  policy  execution,  it  can  also  dilute  the 

^U.S.,  Congress,  House,  Committee  on  Appropriations,  Department 
of  Defense  Appropriations  for  Fiscal  Year  1975,  Hearings  before  a Sub- 
committee of  the  House  Committee  on  Appropriations,  93d  Cong. , 2d  sess. , 

197^,  pp. 

^See  above,  pp.  75-77- 

^Interview  with  Maj.  Gen.  Charles  D.  Daniel,  Jr.,  Director  of  Army 
Reseatrch,  Office  of  ttie  Cliief  of  Research  and  Development,  Department  of 
fhe  Army,  Washington,  D.C.  , 22  January  197^^. 

U 

U.S,,  Department  of  the  Army,  "Approval  for  Project  ABACUS,"  a 
memorandum  for  the  Assistan'  Secretary  of  the  Army  (Financial  Management), 
Washington,  D.C.,  27  September  1972. 
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championing  effect  often  needed  for  new  programs.  It  would  seem,  then, 
that  DA  staff  support  and  involvement  would  do  much  to  bolster  the  movement 
toward  the  use  of  computer  based  training  systems  in  the  Army. 

The  Regulation  of  Computer  Systems 

Another  area  of  staff  procedure  addressed  by  personal  interviews 

with  staff  officials  centered  on  regulations  covering  the  acquisition  of 

computers,  which  includes  computers  used  in  education  and  training.  The 

burgeoning  acquisition  of  computers  a decade  ago  caused  the  Army  to 

exercise  control  over  this  growth  through  a regulatory  procedure.^ 

Although  the  scope  of  the  regulation  specifically  applies  to  Army  Management 

Information  Systems,  it  includes  the  full  range  of  automatic  data  processing 

2 

equipment  bought  or  leased  by  the  Army.  Because  of  the  procedures  out- 
lined in  this  regulation  (AR  l8-l),  several  years  of  study,  staffing,  and 
testing  transpire  before  a computer  can  be  acquired.  It  v;as  the  feeling 
of  the  staff  respondents  that  computers  used  in  support  of  training  and 
education  should  be  exempt  from  such  control.  Small,  single-site  systems, 
like  the  one  recently  approved  for  the  Army  Engineers  School,  are  not 
subject  to  the  time-consuming  procedures  of  AR  l8-l,  but  provide  an 
example  of  the  acquisition  of  a system  within  a matter  of  months.^  Yet, 

4 

TRADOC,'a's  it  plans  and  develops  instructional  technology  for  all  the 

^U.S. , Department  of  the  Army,  Army  Management  Information  Systems, 
Policies,  and  Objectives,  AR  l8-l  (Washington,  D.C. : Government  Printing 

Office,  10  November  19?1). 

^Ibid. , p.  1-1. 

'Interview  with  Col.  J.  J.  Lennon,  Director  of  Management  Informa- 
tion Systems,  U.S.  Army  Training  and  Doctrine  Command,  For  Monroe,  Virginia, 
?1  June  I97L, 
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service  schools  and  training  centers,  is  slowed  in  its  progress  toward 
efficient  training  systems  by  the  safeguards  in  regulations  like  AE  l8-l. 
The  staff  respondents  seemed  to  suggest  that  the  Army  staff  should  give 
serious  consideration  to  the  tradeoff  of  control  over  computer  systems 
management  and  the  desirability  of  preserving  the  momentum  that  is 
developing  at  TRADOC  toward  modernization  of  Army  training  through  the 
application  of  instructional  technology. 

The  Department  of  Defense  and  the  Congress 

The  final  °ction  of  this  chapter  contains  a discussion  of  the 
"'initiatives  of  the  DoD  and  congressional  interest  in  manpower  and 
personnel  issues  as  computer  technology  is  integrated  into  the  training 
system.  Prior  to  the  1970s,  the  military  services  operated  autonomous 
training  establishments.  Yet,  since  that  time,  the  DoD  and  the  Congress 
have  taken  action  that  not  only  places  training  and  education  under  close 
scrutiny,  but  also  requires  cooperation  among  the  military  training 
establishments  for  the  purpose  of  saving  manpower  and  dollars. 

Centralization  in  DoD 

The  question  of  centralization  was  introduced  earlier  in  this 
chapter  with  a notation  that  the  actions  of  DoD  in  this  area  would  be 
described  later. ^ Of  interest  in  this  section  is  the  observation  by  the 
staff  respondents  that  DoD  is  tending  toward  more  centralization  in 
training  than  are  the  respective  military  departments  (l^  percent  versus 
12  percent).  In  late  1971 i the  Congress  legislated  more  DoD  involvement 

^See  above,  p.  207. 

o 

‘"See  fig.  ^+8,  p.  20h  above. 
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in  service  manpower  requirements  as  they  asked  the  Secretary  of  Defense 

to  report  annually  the  justification  and  explanation  for  all  force 

(manpower)  requirements.^  In  1973»  the  Congress,  for  the  first  time, 

directed  the  Office  of  the  Secretary  of  Defense  to  examine  the  total 

2 

training  effort  of  all  the  services  as  a system.  This  legislation  has 
caused  the  DoD  to  prepare  an  annual  Military  Manpower  Training  Report , 
which  describes  how  manpov/er  requirements  relate  to  the  demand  placed  on 
the  military  training  establishment  to  supply  trained  manpower  in  the 
services.  This  congressionally  mandated  initiative  has  had  a number  of 
effects.  The  most  valuable  one  is  that  the  services  have  an  opportunity 
to  meet  together  to  review  and  compare  their  separate  training  efforts. 

This  process  led  the  services  to  conclude  that  there  are  a number  of 
training  a"eas  that  could  be  combined,  consolidated,  or  modified  to  meet 
the  common  need.  The  major  instrument  for  cooperation  and  course  consoli- 
dation in  training  is  the  Interservice  Training  Review  Organization. 

Headed  by  the  training  command  chiefs  of  each  service  and  operating  through 
committees,  the  organization  acts  to  identify  ways  of  saving  millions  of 
dollars  each  year.”^  One  sect-ion  of  the  fiscal  year  1976  edition  of  the 


U.S. , Congress,  House,  An  Act  to  Amend  the  Military  Selective 
Service  Act  of  1967,  Pub.  L.  92-129,  92d  Cong.,  1st  sess. , 1971,  H.R. 

(■531,  P*  16.  This  act  precipitated  the  annual  publication  of  the  Manpower 
Requirements  Report  that  recommends  active  duty  military  and  civilian  end 
strength  levels  for  each  component  of  the  armed  forces  for  the  next  fiscal 
year.  The  reports  justify  and  explain  the  manpower  requirements  in 
relationship  to  the  national  security  policies  of  the  United  States  tViat 
are  in  effect  at  the  time  of  submission. 

‘^.G.  Code,  Title  10--Armed  Forces,  vol.  1,  ch.  ^--Department 
of  Defense,  sec.  138'd',  supp.  ‘ 197'''. 

X 

A saving  of  about  J.5  million  was  iden*ified  in  fiscal  year  1973; 
annual  recurring  savings  for  fiscal  year  197*t  were  estimated  at  Si. 3 million. 
U.G.  , Departmen*'  of  Defense,  Military  Manpower  Training  Report,  for  FY  l'f  '6 
(Washington,  D.C.;  Governmon*  Printing  Office,  March  197'^-,  p.  XI-6. 
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training  report  is  devoted  to  "Progress  in  Use  of  Training  Technology," 
wherein  current  efforts  describe  how  computer  technology  is  used  to 
improve  the  quality  of  training  and,  in  some  cases,  "provides  instruction 
that  cannot  be  provided  in  any  other  way."^ 

During  the  staff  interviews,  a question  was  posed  with  regard  to 
additional  efforts  of  the  Office  of  the  Secretary  of  Defense  to  improve 
productivity  in  the  military  training  establishment.  The  question  and 
summarized  responses  are  seen  in  figure  49.  The  staff  officials'  responses 
reflect,  in  some  measure,  the  achievements  of  the  Interservice  Training 
Review  Organization  (ITRO).  The  staff  personnel  responses  gave  the 
impression  of  consistent  agreement  that  DoD  would  be  taking  action  in  the 
four  areas  listed  in  the  interview  guide:  (l)  reduced  duplication, 

(2)  increased  productivity,  (3)  exchange  of  instructional  materials,  and 
(4)  consolidation  of  training  activities.  In  the  first  year  (FY  1974)  of 
I'TRO  activity,  a review  of  1,1?1  coui’ses  resulted  in  the  consolidation  of 
37  low-density  courses  into  l8  interservice  courses.  During  the  second 
year,  the  ITRO  focused  on  the  training  required  in  l4  occupational  sub- 
groups for  consolidation  to  reduce  training  duplication.  Each  service 
accepted  the  responsibility  for  training  all  of  the  students  in  a particu- 
lar field.  As  of  19755  there  is  no  longer  any  ''raining  duplication  in 
the  l4  areas.^  The  closing  of  these  courses  at  three  of  the  four  service 

^Ibid. , p.  XI-10. 

2 

U.S. , Department  of  Defense,  Military  Manpower  Training  Report 
for  FY  1975,  p.  XIII-?. 

^All  the  Marines  will  get  their  field  artillery  training  by  the 
Army  at  Fort  Sill,  Oklahoma;  12  Air  Force  and  Marine  construction  equipment 
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STAFF  QUESTION  18.  Because  of  the  shrinking  Defense  dollar  and  the  need  for 
improved  productivity  in  the  military  training  establishment,  do  you  think 
that  the  Office  of  the  Secretary  of  Defense  will  be  exerting  additional 
efforts  to; 


Fir;:.  -5-  iiec]- oner's  *o  s-^aff  question  l8 — defense  efforts  for  productivity 


training  bases  has  increased  productivity  and  lov;ered  training  costs. 

In  regard  to  the  third  area  of  action  listed  in  the  interviev; 
guide,  the  actual  exchange  of  instructional  materiad  has  not  yet  been 
formalised  into  a program.  However,  all  of  the  services  are  involved  in 
passing  materials  and  publications  betv/een  service  schools  and  centers 
on  an  informal  basis. 

In  many  of  ‘ h.e  .'-‘aff  interviews,  the  remark  was  expressed  that 
if  ‘he  servicer  do  no*-  sef’k  efficiency  in  training,  then  certainly  DoD 
and  Congress  will  get  involved. 


courses  have  been  ransferi-ed  to  the  Army  at  Fort  Leonard  Wood,  Missouri; 
15  Air  Force  and  Navy  da*-a  processing  courses  "(lOVe  been  transferred  to 
the  Marine  Pase  at  Quantico,  Virginia;  and  so  on.  Ibid.,  pp.  XII.l-XIV. 
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Congressional  Influence 

A realistic  observation  seems  to  be  that  most  of  the  congressional 
influence  felt  by  the  military  services  is  buffered  by  DoD,  as  the  Secretary 
of  Defense  provides  common  or  uniform  guidelines  in  response  to  the 
initiatives  of  Congress.  The  primary  tool  of  control  used  by  Congress  is 
the  budget,  as  exercised  through  the  annual  authorizations  and  appropri- 
ations hearings.^ 

An  examination  of  congressional — both  Senate  and  House — hearings 

on  appropriations  for  fiscal  years  197^  through  1976  revealed  only  a 

modicum  of  testimony  concerning  instructional  technology.  This  observation 

is  consistent  with  the  opinion  of  the  staff  officials  about  congressional 

action.  When  the  staff  interviewees  were  asked  if  they  felt  that  Congress 

would  force  the  military  to  adopt  more  computerized  training  through 

budget  constraints  or  the  passage  of  directive  legislation,  75  percent 

said  "No."  Twenty  percent  took  the  opposite  view  and  said  they  thought 

Congress  would  force  the  militairy  to  make  more  use  of  computers  in  the 
2 

training  process.  Figure  50  summarizes  these  responses. 

Several  concepts  of  congressional  involvement  were  developed  during 
the  personal  interviews.  The  predominant  view  expressed  by  the  staff 
officials  was  that  Congress  would  influence  the  services  through  budget 
reductions.  The  services  would  then  be  forced  to  use  computer  technology 

^Edward  A.  Kolodzie j , The  Uncommon  Defense  and  Congress  (Columbus: 
Ohio  State  University  Press,  1966),  pp.  ^+33-^5;  Richard  F.  Fenno,  The  Power 
of  the  Purse:  Appropriations  Politics  (Boston:  Little,  Brown  & Co.,  1966V, 

p.  xiii;  and  Palph  Sanders,  The  Politics  of  Defense  Analysis  (New  York: 
Dunellen  Publishing  Co. , 1973) i PP«  170-92. 

^Tive  percent  declined  to  state  an  opinion  one  way  or  *'he 

other. 
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in  training  as  the  most  viable  system  on  the  horizon  to  reduce  training 
costs  significantly. 


STAFF  QUESTION  19.  Do  you  feel  that  Congress  will  force  the  military  to 
adopt  more  computerized  training  through  budget  constraints  or  the  passage 
of  directive  legislation? 
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Fig.  50.  Responses  to  staff  question  19 — Congress  and  computerized  training 


Another  concept  described  by  the  staff  respondents  implied  that 
Congress  normally  suggests  more  modern  techniques  for  a year  or  two  and 
then  directs  the  services  to  take  action  in  subsequent  years  if  the  services 
fail  to  heed  its  suggestions.  An  exception  to  this  procedure  was  revealed 
in  a Pentagon  interview.  In  one  of  those  rare  instances  when  the  legis- 
lature exceeds  the  DoD  budget  request  categories,  Congress  actually 
appropriated  more  funds  for  and  directed  the  purchase  of  flight  (computer 
driven)  simulators  to  accelerate  the  implementation  of  this  proven 
cost-effective  system.^  In  reviewing  the  actions  of  Congress  in  the  area 
of  training  technology,  it  is  apparent  that  tlio  members  of  Congress  are 


In  the  fiscal  year  1975  appropriation  deliberations,  S200  million 
v;as  added  to  the  budniet  for  the  specific  purpose  of  buying  additional 
flight  simulators.  As  a rule  of  thumb,  ^he  Army  helicopter  flight  simu- 
lator yields  two  hours  of  flight  experience  for  each  hour  in  the  simulator. 
Interview  with  Ray  Pitman,  Director  of  Training  Program.'^,  Assistant  Secretary 
of  Defense  (fianpower  and  Reserve  Affairs.',  Departmen*^  of  Defense,  Washington, 
D.C.  , 11  January  197'-*. 


223 


receptive  to  the  use  of  automation,  if  it  promotes  cost-effectiveness. 

Yet,  in  most  instances,  the  military  services  will  have  to  take  the 
initiative  and  convince  Congress  of  the  value  of  computers  in  military 
training. 

A Perspective  from  Top  Management  Levels 
The  top  managers  of  training — TRADOC,  DA,  DoD,  and  Congress — 
manifest  a scalar  influence  over  the  use  of  computers  for  the  instructional 
process.  TRADOC  is  the  most  active  innovator  as  it  seeks  to  change  the 
face  of  Army  training  by  introducing  more  modern  instructional  technology 
into  the  service  schools  and  devising  ways  of  pushing  the  knowledge  and 
experience  of  the  schools  out  to  the  units.  At  the  opposite  end  of  the 
scale.  Congress  seems  to  avoid  directing  the  services  in  the  use  of 
specific  training  technologies,  preferring  to  let  them  exercise  their 
own  initiative. 

Although  a certain  amount  of  centralization  of  training  management 
is  seen  at  all  levels,  DA  has  shifted  much  of  its  training  responsibilities 
'»  down  to  TRADOC,  just  as  Congress  is  looking  to  DoD  and  urging  it  to  do 

^ more  managing  in  this  field.  In  comparison  to  TRADOC  and  DoD,  the  survey 

* data  suggested  that  DA  and  its  staff  agency  responsible  for  training, 

DCSPER,  are  not  as  actively  involved  in  influencing  new  training 


technology. 
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SUMMARY,  CONCLUSIONS,  AND  RECOMMETOATIONS 
FOR  FURTHER  STUDY 

Summary 

In  the  past  four  years,  manpower  costs  have  become  the  largest 
single  item  in  the  defense  budget.  Consequently,  military  managers 
are  confronted  with  the  challenges  of  optimizing  the  effective  use  of 
personnel.  The  long-run  goal  is  to  gain  optimum  defense-dollar 
effectiveness  through  a highly  skilled  defense  team  with  efficient  and 
effective  training  as  a key  element.  Training  should  be  efficient  in 
terms  of  cost,  and  effective  from  the  standpoint  of  accomplishing 
quality  training  in  the  shortest  practical  period  of  time  without 
overtraining  or  under training.  The  military  managers  have  responded 
to  these  challenges  by  introducing  self-paced  individualized  instruction 
using  a variety  of  computer  based  instructional  media.  This  modern 
instructional  technology  has  placed  heavy  emphasis  bn  the  use  of  the 
computer  to  change  the  role  of  instructors  from  that  of  a traditional 
lecturer  to  that  of  problem-solving  training  managers.  For  more  than 
a decade,  computer  applications  have  been  developed  to  support  the 
training  process.  These  applications  have  grown,  and  today  each 
military  service  is  heavily  committed  to  some  form  of  computer  based 
training  for  the  future. 
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Computer  applications  have  been  categorized  into  three  major 

modes: 

1.  Computer  assisted  instruction  (CAI)  involving  man-machine 
interaction  in  which  a multimedia  teaching  function  is 
accomplished  by  a computer  system 

2.  Computer  managed  instruction  (CMI),  wherein  the  computer  is 
utilized  to  grade  tests,  prescribe  lessons  to  be  studied, 
designate  media  to  be  used,  schedule  equipment  and  media  to 
be  used,  and  monitor  the  individual  progress  of  students 

3*  A computerized  training  system  (CTS),  which  is  the  most 
sophisticated  of  the  three  categories  and  is  a totally 
self-paced  training  system  integrating  both  the  CAI  and 
the  CMI  functions  to  become  a surrogate  instructor, 
classroom  manager,  and  teaching  medium 

The  effect  of  these  computer  systems  on  future  military  training 
has  been  researched  by  tracing  the  progress  of  the  military  services 
and  by  conducting  a three-part  survey  to  determine  the  emerging  role  of 
computers  in  military  training  since  the  early  1960s.  The  subjective  and 
objective  data  from  the  three-part  survey  were  used  to  anticipate  the  impli- 
cations of  changing  to  computer  based  training  systems  in  the  1980s.  On-site 
data  were  gathered  on  computer  use  in  the  military  services  by  personal 
observations  and  interviews  at  twenty-four  major  installations  where 
computer  based  instruction  is  being  conducted.  An  average  of  four  selected 
staff  officials  at  each  of  these  twenty-four  installations  were  the 
respondents  for  the  first  part  of  the  survey.  Structured  personal 
interviews  were  conducted  with  a sample  of  ninety-two  staff  members. 

This  part  of  the  survey  is  referred  to  throughout  this  report  as  the 
staff  survey.  At  these  installations,  a twelve-page  questionnaire  was 
administered  to  all  the  instructors  who  were  actively  involved  in  the 
process  of  using  computers  to  instruct  students.  This  sample  included 
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409  faculty  members,  and  represented  a high  percentage  of  the  entire 
population  of  military  instructors  using  computers  in  the  instructional 
process.  These  two  parts  of  the  survey  provided  opinions  and  reflected 
attitudes  relating  to  the  future  implications  of  computer  based  instruc- 
tional systems.  The  third  part  of  the  survey  combined  statistical  data 
from  thirty-seven  military  installations  concerning  the  amount  of  computer 
use  from  1963  to  1974.  This  part  was  a follow-on  survey  to  the  staff 
and  instructor  surveys  and  is  referred  to  as  such  in  this  report.  Ths 
results  of  the  three  surveys  provided  the  expert  opinion  and  quantitative 
data  that  show  the  use  of  computers  in  military  training  and  education 
and  give  the  evidence  of  the  manpower  implications  that  cam  be  expected 
for  the  future. 


Alternative  Training  Strategies 
for  the  1980s 

In  chapter  2,  the  many  optional  training  strategies  open  to 
the  military  services  are  described.  The  basic  question  is  not  so 
much  one  of  content,  or  "what"  to  teach,  but  rather,  one  of  the  teaching 
strategy,  the  "how"  to  teach  it. 

The  spectrum  of  training  strategies  is  wide.  On  one  end  lies 
conventional  instruction,  with  each  group  of  students  entering  as  a 
class  and  progressing  through  the  course.  Course  presentations  feature 
the  lecture,  from  a standard  lesson  plan,  for  eight  periods  each  day. 
Students  who  perform  unsatisfactorily  are  recycled  through  the  entire 
course.  On  the  other  end  of  the  spectrum  is  computerized  instruction, 
in  which  students  pace  themselves  through  a course  of  instruction  using 
a computer  terminal  to  interface  with  the  lesson  material.  The  daily 
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schedule  is  unstructured,  because  the  computer  is  available  to  the 
student  around  the  clock.  As  individual  students  attain  the  required 
achievement  levels,  they  are  advanced  and  ultimately  graduated  without 
regard  to  fixed  course  dates  or  scheduled  gradxjations. 

Alternative  strategies  may  be  viewed  as  combining  different 
methods  of  instruction  with  various  training  aids.  Traditionally, 
the  military  services  have  used  the  lecture  as  a basic  teaching  method, 
which  is  inefficient  because  of  its  limited  use  of  the  human  senses 
and  its  lack  of  student  feedback.  To  overcome  these  limitations,  new 
technologies  have  been  introduced  to  appeal  more  to  human  senses  and 
to  acquire  active  feedback  from  students.  In  addition,  such  technolo- 
gies tend  to  make  teaching  less  laborious.  Programmed  instruction 
was  widely  used  in  t)ie  1950s,  and  television  reached  its  zenith  in  the 
early  1960s.  Then  came  the  computer,  with  a host  of  acronyms  from 
CAI  to  CTS,  all  of  which  translate  to  computers  used  in  support  of 
learning. 

\ The  very  nature  of  instructional  strategies  presents  compli- 

cat..cns  that  bar  precise  analysis.  These  complications  stem  from  the 
fact  that  most  strategies,  in  practice,  are  individually  designed 
in  response  to  a particular  training  situation.  The  benefits  of  using 
a particular  strategy  vary  considerably  and,  further,  no  common 
element  properly  quantifies  all  the  potential  benefits.  Also, 
comparable  cost  data  on  instructional  strategies  are  almost  non- 
existent. In  the  absence  of  these  data,  many  decisions  on  strategies 
are  made  subjectively. 
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Progress  towaird  Instructional  Use  of  Computers 
in  the  Military  Services 

In  chapter  3i  the  opinions  of  the  respondents  in  the  staff 
survey  suggest  the  time  frames  of  the  development  of  the  various 
computer  applications  to  military  training  and  education.  The  major 
applications  of  instructional  computer  use  are  perceived  in  three 
phases.  The  first  phase  is  the  developmental  and  prototype  phase. 

The  respondents  indicate  that  the  military  services  are  expected  to 
complete  the  developmental  and  prototype  phase  in  the  1970s. 

The  second  phase  is  one  in  which  the  application  of  computers  is 
generally  introduced.  Staff  respondents  expect  these  applications 
to  be  completed  by  1983*  Finally,  the  third  phase  is  one  in  which 
the  respondents  of  the  staff  survey  indicate  that  the  application 
is  generally  in  use.  They  expect  this  phase  to  be  accomplished  in 
the  decade  of  the  l890s. 

Further  indication  of  the  progress  in  computer  use  in  support 
of  military  instruction  is  gained  by  an  understanding  of  the  sophisti- 
cated level  of  applications  now  evident  in  each  of  the  military 
services.  For  example,  the  major  Air  Force  CAI-CMI  effort  is  the 
Advanced  Instructional  System,  which  features  self-paced  individualized 
instruction  driven  by  a maxi-computer  that  delivers  multimedia 
instruction.  This  multimillion-dollar  system  is  being  installed  at 
Lowry  Air  Force  Base,  Colorado,  to  test  the  feasibility  of  delivering 
a high  volume  of  technical  training  to  a large  number  of  students 
by  using  a significant  amount  of  computer  supported  and  managed 
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instruction. 
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Another  example  of  the  sophisticated  level  of  application  is  the 
largest  computer  based  training  system  in  use  by  the  Navy,  the  CMI  system 
at  Memphis  Naval  Air  Station.  It  manages  500  aviation  students  in  several 
different  courses  at  one  time.  This  time-sharing  system  is  being  expanded 
to  electronics  training  at  two  other  naval  bases.  The  Marine  Corps  has  a 
good  operational  example  of  CAI  at  its  Communications-Electronics  School 
in  California.  The  effectiveness  of  this  system  has  been  proven  by  the 
elimination  of  instructor  spaces  and  a reduction  in  prescribed  course  • 

lengths. 

The  Army's  long-term  involvement  in  CAI  applications  has  led  to  the 
Computerized  Training  System  currently  being  used  as  a prototype  model  for  i 

the  Army  School  System.  This  mini-computer  system  incorporates  the  best  ; 

features  of  CAI  and  CMI  to  teach  electronics  skills  on  an  individualized, 
self-paced  basis. 

The  data  from  the  third  part  of  the  survey  provided  an  assessment  of 
the  military  services'  programs  toward  computer  use  in  instruction.  This 
follow-on  survey  was  conducted  at  thirty-seven  Array,  Navy,  Air  Force,  Karine 
Corps,  and  Department  of  Defense  level  training  and  educa^-ion  institutions 
and  reported  qualifiable  data,  for  the  first  time,  of  the  progress  of 
the  military  services  in  computer  supported  institutions. 

The  data  covered  the  period  from  1963  to  197^  and  included  five 
separate  measurements  of  the  extent  of  computer  use  by  each  military 
service.  First,  the  number  of  training  and  education  activities  using 
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computers  in  support  of  the  instructional  process  has  grown  steadily  to 
the  point  where  thirty-three  institutions  were  using  the  computer  in  197^ 
The  Army  uses  the  computer  to  support  instruction  at  more  schools  and 
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colleges  than  all  the  other  three  services  and  DoD  level  institutions 
combined.  A second  measure  of  computer  activity  is  the  number  of  courses 
that  incorporate  computer  support  as  a part  of  the  instructional  process. 

The  Army  leads  the  services  with  217  courses,  the  Air  Force  has  210,  and  the 
Navy  and  Marine  Corps  102.  A third  measure  of  military  service  involvement 
in  computer  based  training  is  the  number  of  students  who  were  trained 
through  use  of  computers.  By  197^,  almost  a third  of  a million  students 
had  been  instructed  by  computer  supported  systems,  and  again,  the  Army 
exceeded  the  other  three  services  and  DoD  level  institutions  combined.  A 

**  I 

fourth  indication  of  military  progress  toward  computer  use  is  measui'ed  by 
the  normal  pedagogic  unit  of  student  contact  hours.  There  is  evidence  of 
continuous  growth  by  all  the  services,  but  the  Army  is  ahead  of  the  other 
three  services  and  DoD  level  institutions  with  1,480,000  student  contact 
hours.  The  Navy  has  more  than  doubled  its  contact  hours  almost  every  year 
and  is  at  the  1,134,000-hour  level.  A fifth  and  final  measurement  used  in 
the  survey  was  the  percentage  of  instruction  that  is  computer  supported, 
in  comparison  with  total  instruction.  When  contrasting  computer 'Supported 
instruction  with  all  other  military  instruction,  the  research  data  revealed 
that  about  3«6  percent  of  the  Navy's  instruction  is  in  computer  supported 
form.  The  Army  and  the  Air  Force  are  both  at  the  2 percent  level. 

The  Prospects  for  the  Adaptation  of  Computer 
Technology  to  Army  Training  in  the  1980s 

In  chapter  4,  as  a continuation  of  the  progress  assessment  set 


forth  in  chapter  3i  the  prospects  for  the  adaptation  of  computers  to  Army 
training  are  examined  in  three  areas:  (1)  the  organizational  climate, 

(2)  the  "how"  of  training,  and  (3)  the  future  of  Army  training. 
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The  first  area,  organizational  climate,  focuses  on  the  Army's 
training  command,  TRADOC,^  which  is  responsible  for  training  and  education 
of  the  individual  soldier  and  for  providing  intensive  management  of  the 
individual  training  programs.  The  leadership  at  TRADOC  is  dedicated  to 
training  excellence  in  the  Army  School  System  and  to  extending  the  expertise 
of  institutionalized,  individualized  training  to  unit  individual  and  unit 
team  training.  The  organizational  climate  at  TRADOC  is  such  that  modern 
techniques  and  technologies  are  being  introduced  across  the  breadth  of 
the  Army's  training  scene.  The  research  data  reveal  that  the  Army's  total 
computing  capacity  is  at  a plateau,  but  the  terminals  for  needed  student 
interface  are  growing  at  an  exponential  rate.  The  respondents  of  the 
staff  survey  indicated  that  some  use  could  be  made  of  the  installed  post 
computers  for  training  individuals.  In  the  instructor  survey,  most  of 
the  respondents  envisioned  centralized  training  at  a few  large  bases, 
where  all  the  initial  specialty  training  will  be  conducted.  This  form 
of  training,  where  a particular  skill  is  taught  at  only  one  base,  is 
gaining  momentum  in  all  the  services. 

The  second  area  examined  is  the  "how"  of  training  for  the  1980s. 

The  analysis  of  the  staff  and  instructor  opinions  revealed  that  a form  of 
computerized  training  is  predicted  to  be  prevalent  in  the  1980s.  Self- 
paced  individualized  training  is  the  instructional  process  that  the 
respondents  indicate  will  be  emphasized  in  the  future.  They  anticipate 
that,  in  the  future,  a combination  of  many  methods  will  be  used.  A 
number  of  factors  will  further  the  use  of  computers  in  training.  There 
are  also  barriers  to  computer  use.  The  two  driving  forces  that  might 

^"TRADOC"  is  an  acronym  for  U.S.  Army  Training  and  Doctrine 
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cause  a significant  shift  tovrard  greater  use  of  computers  are  (l)  demon- 
strated cost-effectiveness  and  (2)  improved  job  performance.  In  contrast 
to  the  driving  forces,  the  barriers  to  the  use  of  computers  in  training 
are  thought  to  be  (l)  their  high  cost,  (2)  lack  of  a clear  decision  to 
implement  such  systems,  and  (3)  the  organi7jational  climate.  It  is 
apparent  that  new  technologies  in  military  training  systems  are  evolving 
gradually.  The  support  of  the  faculty  members,  staff,  and  training 
command  is  essential  to  progress  in  technological  change. 

The  third  area  focuses  on  the  future  of  computer  based  training. 
Evidence  of  future  Army  computer  use  in  training  is  cautiously  labeled  as 
conjecture.  However,  data  from  the  follow-on  survey  indicate  that  the 
Army's  computer  based  training  is  expected  to  double  by  1985.  Prototype 
tests  currently  underway  are  expected  to  demonstrate  that  computer  supported 
training  can  be  cost-effective  and  produce  a better  trained  soldier.  With 
this  emphasis,  the  Army  is  expected  to  continue  its  leadership  as  the 
predominant  service  in  this  field  into  the  I98OS. 

The  Implications  of  Computer  Based  Training  on  the 
Administration  of  Student  Personnel 

In  chapter  5,  the  linkage  between  self-paced  instruction  and  the 
future  student  profile  provided  insight  into  student  expectations  for 
training  in  the  I98OS.  To  meet  the  growing  demand  for  rendering  instruc- 
tion that  is  more  personalized  and  more  responsive  to  the  individual  needs 
of  students,  the  Army  has  adopted  a philosophy  of  training  that  embraces 
self-paced  individualized  instruction.  When  the  Army  converted  a number 


r 

t 

I 

i 


i 

I 


of  basic  military  occupational  specialty  courses  to  self-paced  testing. 
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it  experienced  an  average  of  26  percent  saving  in  training  time,  with  an 
equal  or  higher  achievement  level. 

The  acceptance  of  self-paced  individualized  instruction  and  its 
forecasted  place  in  the  military  services  was  explored  in  the  staff  survey. 
Sixty  percent  of  the  staff  respondents  indicated  tnat  they  expected  self- 
pacing to  be  the  norm  in  the  1980s  because  of  its  proven  effectiveness, 
its  cost-  and  time-saving  value,  and  its  conservation  of  instructors'  time. 
The  staff  respondents  cautioned  that  some  instructor  participation  in  the 
learning  process  is  essential  for  properly  motivating  students. 

On  the  basis  of  the  data  collected,  it  is  anticipated  that  the 
student  of  the  1980s  will  enter  a military  learning  environment  that 
is  significantly  different  from  the  learning  environment  previously 
experienced  in  the  civilian  sector.  This  new  learning  environment  may 
include  a private  work  area,  known  as  a learning  center,  where  the 
student  progresses  at  his  own  pace  and  is  encouraged  to  be  an  active 
rather  thain  passive  learner.  Although  such  a learning  environment  is 
in  existence  today,  it  may  not  apply  to  all  military  students  of  the 
all-volunteer  force.  In  the  instructor  survey,  about  33  percent  of  the 
respondents  were  of  the  opinion  that  entry-level  enlisted  training  would 
be  the  prime  category  of  student  training  most  efficiently  and  effectively 
accomplished  by  computerized  instruction  in  the  1980s.  These  respondents 
suggested  that  50  percent  of  all  entry-level  training  could  take  place 
at  a few  large  bases.  Other  respondents  indicated  that  it  would  be 
inappropriate  to  select  a best  category  for  computerized  training, 
because  it  is  applicable  to  all  categories. 
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The  training  establishment  that  conducts  the  military  training 
mission  in  the  four  services  requires  nearly  250,000  people  and  consumes 
S6  billion  of  the  defense  budget.  This  large  commitment  of  resources  has 
one  objective — to  train  the  person  for  the  job.  To  this  end,  the 
recruiting  programs  place  emphasis  on  joining  the  military  services  to 
learn  a skill.  Recruitment  advertising  is  often  focused  on  the  "what" 
of  training  as  an  attractive  feature,  but  the  "how"  of  training  is  also 
important.  In  the  survey,  by  a two-to-one  margin,  staff  officials  agreed 
that  computer  based  training  will  have  an  effect  on  recruiting  in  the 
1980s.  Whether  all  the  services  will  advertise  training  technology  in 
their  recruiting  programs  remains  to  be  seen.  Initial  indications  suggest 
that  such  information  has  been  helpful  to  the  Marine  Corps  and  the  Air 
Force. 

The  question  of  whether  the  availability  of  some  form  of  computer- 
ized instruction  for  career  development  would  influence  a person  to  make 
a career  of  the  military  produced  a split  reaction  among  the  respondents. 
In  the  instructor  survey,  by  a narrov;  margin,  the  instructor  respondents 
conveyed  the  opinion  that  the  presence  of  computer  based  instruction  will 
have  a minor  influence  on  career  or  reenlistment  decisions. 

The  significant  positive  attributes  that  would  bear  on  student 
acceptance  of  computer  based  instructional  systems  can  be  placed  into 
three  categories:  (l)  student  attitude,  (2)  student  achievement,  and 

(3)  time  saved  in  training.  Student  attitude  toward  computer  based 
training  is  found  to  be  most  elusive.  A review  of  six  m.ilitary  studies 
revealed  tha''  when  students  are  asked  to  identify  *-he  aspect's  '"hey  like 


best  about  CAI , *he  responses  fall  into  '"he  following  ca'^ogories: 
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(1)  its  self-pacing  nature  and  the  fact  that  it  is  active,  individualized 
instruction,  (2)  the  provision  for  immediate  feedback,  and  i3 ) instruction 
that  is  clear  and  interesting. 

The  staff  survey  respondents  generalized  their  sentiments  aVjout 
student  attitude  by  concluding  that  students  like  computer  based  instruc- 
tion because  it  is  new,  interesting,  and  dynamic.  The  staff  respondents 
observed  that,  even  though  the  novelty  may  wear  off,  CAI  is  still  an 
active  learning  process  that  is  preferred  by  the  majority  of  students  who 
have  used  it. 

From  the  standpoint  of  student  achievement,  it  was  found  that  the 
training  decision  makers  seem  to  be  satisfied  with  a recommendation  for 
conversion  to  computer  based  instruction  if  student  achievement  is  at  least 
equal  to  that  with  conventional  instruction.  Like  student  attitude,  the 
achievement  level  is  not  subject  to  precise  quantification  or  accurate 
validation.  In  tests  that  compare  CAI  with  conventional  instruction, 

CAI  has  demonstrated  at  least  equal  if  not  higher  achievement  levels. 

In  fact,  all  of  the  known  military  tests  of  CAI  found  student  achievement 
to  be  higher.  The  range  was  from  2 percent  to  20  percent  higher  on 
identical  performance  tests. 

The  time  saving  attribute  of  CAI  has  tended  to  be  the  pivotal 
argument  to  justify  the  expenditure  of  funds  for  conversion  to  the  new, 
high  technology  systems.  Military  studies  suggest  that  CAI  training 
reduces  conventional  training  time  from  28  to  5^  percent.  The  computer 
is  not  the  sole  generator  of  this  time  saving.  Often,  time  saving  is 
derived  from  a fresh  look  at  the  training  material,  the  elimination  of 
superfluous  items,  the  sequential  arrangement  of  presentation,  and  an 


ft 


236 


examination  of  each  teaching  point  in  the  light  of  established  learning 
objectives.  This  purging  of  course  materials  by  the  instructor,  plus  the 
self-pacing  nature  of  computer  based  systems,  yields  the  time  saving.  The 
respondents  of  the  staff  survey  viewed  the  reduction  of  training  time  as 
the  most  important  attribute  of  computer  based  training.  In  the 
instructor  survey,  the  respondents  ranked  it  as  the  second  most  important 
attribute. 

The  saving  of  time  can  be  realized  as  a cost  avoidance  if  the 
military  personnel  system  is  adjusted  and  made  responsive  to  assigning 
students  as  soon  as  they  complete  computer  supported  courses.  Staff 
survey  opinions  gathered  on  the  question  of  how  to  avoid  wasting  the  time 
saved  in  computerized  training  systems  indicated  that  the  most  popular 
method  currently  used  by  the  services  is  called  "computer  prediction." 

The  predictive  approach  is  part  of  the  design  of  the  new  Army  and 
Air  Force  computer  based  systems  now  being  installed. 

Manpower  and  Personnel  Management  Considerations 
that  Arise  as  Computers  Become  a Part  of 
the  Army  Training  Process 

The  decisions  about  the  instructional  use  of  computers  are  vested 
in  three  major  groups — the  students,  the  faculty,  and  the  administrators. 
The  first  group  of  people  involved  in  these  decisions,  the  students,  were 
discussed  in  chapter  5*  In  chapter  6,  the  second  group,  the  faculty, 
were  examined.  The  students'  power  is  not  one  of  authority  to  cause 
change,  but  it  is  sufficient  to  veto  change.  The  faculty  members  and  the 
administj;ot,^i»B',  represented  by  the  layers  of  staff  officials  above  the 
school  level,  clearly  control  the  present  and  future  direction  of  the 
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instructional  process  in  the  military  services.  The  power  to  change, 
however,  is  accompanied  by  the  fear  of  failure  and  the  possibility  of 
unforeseen  consequences.  Thus,  the  attitudes  of  the  faculty  members 
and  administrators  toward  CAI  are  crucial  to  change. 

Civilian  teachers  fear  that  they  will  be  replaced  by  computers. 

Yet,  in  a positive  sense,  the  use  of  computer  assisted  methods  should 
expand  the  capabilities  of  teachers.  The  computer  can  relieve  the 
teacher  of  the  labor  of  repeatedly  preparing  for  and  personally 
presenting  course  segments.  The  time  thus  saved  can  be  applied  to 
tutoring,  counseling,  and  developing  new  material. 

In  the  military,  much  of  the  progress  achieved  so  far  in  instruc- 
tional computer  use  can  be  traced  to  the  individual  faculty  members  who 
grasped  the  potential  of  CAI  and  applied  it  voluntarily  to  their  own 
teaching  situation.  The  general  attitude  of  the  faculty  members  and 
administrators  toward  the  use  of  computers  in  training  is  positive.  In 
four  different  questions  concerning  the  future  of  computers  use  by  the 
military,  highly  pro-CAI  opinions  were  recorded  by  the  survey  respondents. 
There  is  little  indication  that  military  faculty  members  fear  the  computer. 
In  fact,  the  faculty  chose  "enjoyment  of  working  with  computers"  as  a 
top  ranking  benefit  of  CAI. 

Another  personnel  factor  is  the  recognition  of  skilled  work. 

In  the  civilian  sector,  this  is  normally  achieved  through  promotion. 

In  the  Army,  it  has  been  traditional  to  provide  extra  pay  for  scarce 
skills.  When  asked  if  extra  pay  would  be  appropriate  for  CAI  instructors, 
a majority  of  the  faculty  respondents  agreed.  However,  the  comments  of 
these  instructors  seemed  to  negate  the  positive  response  by  pointing  out 
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some  pitfalls  of  such  special  pay  programs.  They  said  that  special 
pay  (1)  tends  to  be  inequitable,  (2)  is  prone  to  create  an  elite 
group,  and  (3)  is  frequently  challenged  as  to  whether  the  specially 
deserves  such  recognition.  As  far  as  the  Army  is  concerned,  it  is  a 
moot  question,  since  the  current  regulations  preclude  extra  pay  in 
such  cases.  Therefore,  recognition  of  skill  level  will  be  given 
through  promotion. 

CAI  instructors  will  also  have  new  duties  over  those  of  conven- 
tional instructors.  The  faculty  members  in  the  survey  indicated  that  CAI 

instructors  would  be  working  as  teams  to  develop  and  present  material. 

The  most  frequent  response  suggested  that  the  faculty  will  be  a part  of 
either  the  author-programmer  group  or  the  tutor-proctor  group.  The 
former  group  prepares  the  material  and  the  latter  works  with  the  students. 
Regardless  of  the  approach  used,  the  role  of  the  faculty  in  programming 
is  the  basic  difference  perceived  by  the  faculty  respondents. 

A principal  benefit  of  CAI  is  the  saving  of  time,  for  both  the 
students  and  the  faculty.  Initially,  instructors  will  be  spending 
considerable  time  in  the  conversion  of  material  to  the  computer.  But, 
once  the  conversion  has  been  accomplished,  the  benefit  of  the  automated 
system  will  be  realized,  and  the  instructor  will  spend  more  time  with 
the  students.  Eventually,  the  use  of  computers  should  reduce  the  total 
number  of  faculty  members  required  for  the  instructional  process. 

The  sheer  magnitude  of  the  manpower  used  in  military  training 
establishments  makes  possible  a grea*  potential  for  personnel  saving  if 
efficiency  can  be  increased.  And,  with  the  soaring  costs  of  manpower 
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in  the  Army,  an  increase  in  productivity  could  contribute  to  decreasing 
the  manpower  need. 

Previously  conducted  studies,  as  well  as  the  surveys  conducted  for 
this  report,  give  strong  indications  that  manpower  saving  may  be  achieved 
in  the  instructor  area  when  the  initial  conversion  to  computers  is  accom- 
plished. The  substitution  of  machines  for  people  is  repugnant  to  most 
faculty  members,  but  it  is  a practical  goal  of  computer  use  if  increased 
productivity  is  desired. 

The  classification  of  personnel  resulting  from  computerization  has 
led  to  conjecture  about  changes  in  the  organizational  structure.  The  staff 
respondents  indicated  that  the  school  organization  will  tend  to  recentralize 
as  functions  are  pulled  up  to  school  level  to  support  all  instruction. 

The  presence  of  computer  based  instruction  suggests  that  less  supervision 
and  control  will  be  required,  or  will  be  possible.  The  faculty  will  not 
be  bound  by  a rigid  platform  schedule,  but  will  move  among  the  students 
of  one  or  more  classes  in  a counseling  and  tutoring  role. 

Manpower  structures  and  practices  are  subject  to  change  with  the 
advent  of  these  computer  based  learning  systems.  The  instructors  in  the 
survey  gave  overwhelming  support  for  some  unique  specialty  code  that  can 
identify  CAI  instructors  as  skilled  personnel  assets  deserving  of  special 
manpower  management.  Although  the  Army  currently  has  a system  to  identify 
instructors,  it  would  require  modification  to  indicate  a computer  based 
instructor.  The  presence  of  such  an  identifier  would  facilitate  the 
management  and  assignment  of  CAI  instructors.  The  survey  respondents 
suggest  that  unless  a special  identifier  is  used,  the  faculty  members 
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with  CAI  capabilities  would  have  to  be  selected  on  the  basis  of  their 
teaching  experience  or  their  background  in  computers. 

As  of  the  writing  of  this  report,  no  acceptable  standards  or 
criteria  exist  that  would  allow  development  of  proper  manpower  staffing 
guides.  The  personal  interviews  of  the  staff  officials  produced  almost 
total  agreement  that  present  conventional  staffing  guides  were  not 
applicable  to  computerized  systems.  Further,  they  were  unsure  of  a 
proper  staffing  criterion  but  speculated  that  the  instructor-student 
ratio  would  increase  noticeably. 

Manpower  and  Personnel  Issues  That  Emerge 
at  Top  Management  Levels  as  Cimputer 
Technology  is  Integrated  into 
the  Training  Establishment 

The  first  two  groups  of  people  involved  in  decisions  about  the 
instructional  use  of  computers  were  discussed  in  chapters  5 and  6.  In 
chapter  7,  the  third  group,  the  administrators,  were  examined.  The 
training  commands,  the  military  departments,  and  the  Department  of  Defense 
constitute  this  group  of  administrators  who  exert  control  over  military 
training.  Congress  is  also  included  as  a quasi  member  of  the  top  level 
management  because  of  its  role  in  the  authorization  and  appropriation  of 
funds  to  support  the  military  training  effort. 

The  U.S.  Army  Training  and  Doctrine  Command  (TRADOC)  was  estab- 
lished in  1973  as  the  single  manager  responsible  for  what  is  taught  and 
how  it  is  taught  in  the  Army.  Opinions  gathered  in  the  personal  interviews 
of  the  staffs  suggest  that  the  increased  use  of  computers  in  the  instruc- 
tional process  will  lead  to  the  centralization  of  training  at  all  levels 
of  management.  TRADOC  is  expected  to  centralize  its  activities  as  it 
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exerts  influence  on  the  Army  schools.  The  introduction  of  modern 
training  technology  into  the  Army  training  system  will  change  the  pace 
and  quality  of  training.  Concurrently,  the  Deputy  Chief  of  Staff  for 
Personnel,  Department  of  the  Army,  is  expected  to  move  to  less  centrali- 
zation as  more  and  more  the  Army's  training  functions  are  pushed  down 
to  TRADOC. 

In  the  Army,  the  major  obstacle  to  effective  training  is 
personnel  turbulence.  To  ameliorate  turbulence,  the  Department  of  the 
Army  has  devised  ways  of  reducing  personnel  movement.  A concept  of  one- 
station  training  has  been  established,  which  reduces  total  training  time, 
saves  travel  costs,  and  cuts  personnel  txirbulence.  The  continued  presence 
of  a federal  statute  requiring  four  months  of  initial  training  limits 
the  extent  of  benefits  that  can  accrue  to  this  prograim.  The  Army  has 
sought  to  have  this  legislation  amended  so  that  the  benefits  of  one-station 
training,  self-paced  instruction,  and  other  training  efficiencies  can 
be  more  fully  realized. 

The  staff  respondents  recognized  the  increased  actions  by  the 
Office  of  the  Secretary  of  Defense  in  service  training  matters.  Since 
the  early  1970s,  Congress  has  passed  legislation  that  has  caused  increased 
involvement  of  the  Department  of  Defense  in  military  training.  This 
legislation  requires  the  military  services  to  highlight  savings  generated 
by  the  consolidation  of  training  among  the  military  services.  When  the 
staff  respondents  were  asked  about  congressional  influence  over  service 
training,  there  was  three-to-one  agreement  that  Congress  would  not  direct 
the  military  to  use  computers  in  the  instructional  process.  However, 
they  were  of  the  opinion  that  Congress  would  continue  to  exert  its 
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influence  through  suggestions  during  authorization  and  appropriation 
hearings  and  legislate  for  change  as  a last  resort. 

Conclusions 

The  information  summarized  above  represents  the  opinions  of  the 
staff  and  faculty  respondents.  On  the  basis  of  these  attitudinal  data, 
it  is  possible  to  respond  to  the  following  subsidiary  questions,  and 
subsequently  to  address  the  primary  research  question  of  this  report. 

Subsidiary  Questions 

Subsidiary  question  1 

What  are  the  alternative  training  strategies  available  to  the 
military  services  for  the  1980s? 

It  is  concluded  that  a wide  range  of  viable  alternative  training 
strategies  is  available  to  the  military  services  for  the  1980s.  "How" 
to  teach  is  the  challenge  facing  military  trainers  and  educators  as 
increasing  pressures  develop  for  cost-effective  training  and  education 
in  the  military  services.  The  traditional  lock-step  method  of  course 
scheduling,  which  features  the  lecture  and  classroom  demonstration,  is 
laborious  and  not  very  effective.  In  contrast,  a computer  based  system 
is  an  advanced  instructional  strategy  that  provides  a unique  learning 
experience  for  each  student  through  multimedia  methods,  proceeding  at 
the  student's  pace.  Computer  driven  systems  ar.  cost-effective  and  embody 
sophisticated  instructional  technology.  After  a decade  of  development, 
computer  assisted  instruction  (CAI),  computer  managed  instruction  (CMI), 
and  other  combinations  of  computerized  systems  represent  feasible 
training  alternatives  for  the  I98OS. 

Hie  tangible  and  intangible  benefits  of  a particular  strategy 
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vary  so  much  that  no  universal  yardstick  has  been  developed  to  identify 
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the  optimiun  media  and  method  of  instruction.  The  costs  of  the  various 
strategies  are,  nonetheless,  estimated  to  range  from  pennies  to  dollars 
for  each  student  contact  hour.  However,  there  is  no  agreement  on  the 
accuracy  of  these  estimates,  and  management  information  and  methods  do 
not  yet  exist  to  allow  compsirison  of  the  cost-effectiveness  of  instruc- 
tional systems.  Lacking  these  essential  data,  the  military  services  will 
continue  to  design  unique  instructional  strategies  that  respond  best 
to  their  particular  training  situation.  The  strategies  used  to  train 
servicemen  will  be  neither  exclusively  conventional  nor  exclusively 
computerized. 


Subsidiary  question  2 

What  progress  has  been  made  by  the  military  services  toward  the 
integration  of  computers  in  the  instructional  process? 

It  is  concluded  that  the  military  services  are  beyond  the  experi- 
mental stages  of  instructional  computer  use.  Staff  experts  in  the  field 

j 

are  of  the  opinion  that  the  computer  will  be  generally  in  use  in  all  areas  | 

of  military  training  and  education  by  the  1980s.  Even  though  development  | 

and  prototype  work  will  be  completed  in  the  1970s,  not  all  service  schools  | 

will  be  active  users  of  computers  in  all  areas  of  military  training  and  ' 

education. 

Using  the  following  criteria,  empirical  data  collected  for  this 

research  report  reveal  that  the  Army  has  made  more  progress  toward  computer 

use  than  any  of  the  other  three  military  services  or  DoD.  | 

1.  The  Army  has  more  training  and  education  activities  using  computers 
to  support  the  instructional  process  than  all  the  other  military 
services  and  the  DoD-level  institutions  combined  i 
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2.  The  Army  has  more  courses  incorporating  computer  support  than 
any  other  military  service  or  DoD  level  institution 

3.  The  Army  has  trained  more  students  via  computer  based  training 
systems  than  all  the  other  military  services  and  DoD  level 
institutions  combined 

4.  The  Army  has  recorded  more  computer  supported  student  contact 
hours  than  the  other  military  services  or  DoD  level  institutions 

The  research  data  established  that  about  2 percent  of  the  military 

instruction  is  now  computer  supported,  with  the  Navy  leading  the  Army 

and  Air  Force.  The  latter  two  are  at  about  the  same  level. 

It  is  concluded  from  the  data  collected  that  the  military  services 

made  gradual  advances  in  the  instructional  use  of  computers  up  to  1965; 

then,  the  tempo  of  activity  showed  definite  signs  of  acceleration. 

Between  I969  and  1972,  computer  use  grew  at  an  increasing  rate.  Since 

1972,  the  rate  of  growth  has  been  increasing  but  at  a decreasing  rate, 

which  may  be  regarded  as  a sign  of  maturity  in  the  field. 

Subsidiary  question  3 

What  are  the  prospects  for  adaption  of  computer  technology  to  the 

Army  training  system  in  the  198OS? 

The  research  data  supported  the  conclusion  that  the  Army  is  causing 
institutionalized  training  of  the  Army  School  System  to  move  into  the 
field  units  as  a result  of  training  command  leadership  and  the  application 
of  instructional  technology.  Even  though  the  Army's  computer  power  at 
the  post  level  is  growing  at  a decreasing  rate,  the  number  of  computer 
terminals  is  growing  at  an  increasing  rate.  It  is  concluded  from  the 
research  data  that  post  computers  will  not  be  used  extensively  for 
individual  training  in  the  I98OS.  The  Army  is  moving  toward  the 
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consolidation  of  training  to  reduce  travel  costs,  shorten  training  time, 
and  holster  morale.  This  concentration  of  training  activity  will 
facilitate  the  economies  of  scale  and  make  the  use  of  computer  based 
training  more  cost-effective. 

It  is  concluded  further  from  the  research  data  that  the  methods 
and  media  of  military  instruction  in  the  1980s  will  be  characterized 
by  the  following: 

1.  The  instructional  process  that  will  be  emphasized  will  be 
self-paced  individualized  instruction 

2.  The  predominant  mode  of  military  instruction  will  be  a form 
of  computerized  instruction  that  includes  CAI,  CMI,  and 
other  media 

3.  Conventional,  lock-step,  eight-hour  military  training  days 
will  be  used  less  in  the  future 

4.  A fully  computer  directed  instructional  system  will  not  typify 
the  Army's  School  System 

5.  Computerized  systems  will  not  eliminate  the  need  for 
instructors,  but  rather,  free  them  for  tutoring,  counseling, 
and  motivating  students  on  a one-to-one  basis 

The  research  data  supported  the  theory  that  computer  based 

training  will  gain  even  faster  acceptance  in  the  military  services 

through  demonstrated  cost-effectiveness,  better  job  performance,  and 

greater  student  acceptance.  Conversely,  it  is  concluded  that  the 

following  obstacles  to  future  use  of  computer  technology  exist: 

(l)  cost,  (2)  someone  in  authority  to  make  a decision,  now,  (3)  the 

organizational  climate.  The  extrapolation  of  historical  data  supported 


the  conclusion  that  the  Army's  computerized  training  activities  are 


increasing,  and  a cautious  estimate  is  that  they  will  double  by  the 
mid-1980s. 
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Subsidiary  question  4 

What  impact  will  the  instructional  use  of  computers  by  the  Army 
have  on  the  administration  of  student  personnel? 

It  is  concluded  that  the  typical  all-volunteer  force  student  joins 
the  military  service  to  learn  a skill  and  wants  to  do  so  at  his  own  speed, 
being  responsible  to  himself  for  skill  progression.  The  research  data 
indicate  that  computer  supported  instruction  is  effective  with  all 
categories  of  students  and  with  various  mental  abilities.  However,  cost- 
effectiveness  considerations  may  cause  a predominant  use  of  computers  at 
the  entry  level  of  military  training. 

It  is  concluded  further  that  the  presence  of  computer  based  training 
in  the  Army  will  not  normally  motivate  a person  to  enlist;  however,  it  may 
have  an  effect  on  initial  recr\’..ting  and  reenlistment  programs.  The 
military  services  that  have  advertised  the  use  of  computers  in  their 
training  systems  have  met  with  a favorable  recruitment  response.  The 
research  data  supported  the  conclusion  that  students  are  favorably 
disposed  toward  interactive  computer  use  in  their  military  courses  of 
instruction.  Military  students  like  computer  based  training  because  it 
is  new,  interesting,  and  dynamic.  Even  though  the  novelty  can  wear  off 
after  initial  use,  it  is  still  an  active  learning  process  that  is 
preferred  by  the  vast  majority  of  users. 

It  was  found  that  training  time  can  be  reduced  by  approximately 
one-third  when  conventional  instruction  is  computerized.  This  saving 
is  attributed  to  the  self-pacing  nature  of  the  instructional  model  and 
the  associated  restructuring  of  lesson  materials,  which  makes  the  program 
more  responsive  to  the  identified  learning  objectives.  However,  the 
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opportunity  for  saving  training  time  is  lost  unless  the  Army's  personnel 
assignment  system  is  brought  into  harmony  with  the  output  of  the  training 
courses.  It  was  determined  that  the  military  student,  schooled  in  a 
computer  based  system,  will  complete  the  course  with  an  achievement  level 
equal  to  if  not  higher  than  that  of  students  trained  in  a conventional 
manner.  Computers  reduce  boredom  for  the  high  achievers  by  allowing  them 
to  proceed  as  rapidly  as  they  desire,  and  achieve  a zero  attrition  rate 
in  training  by  patiently  drilling  the  slower  student  until  the  required 
achievement  level  is  attained. 

Subsidiary  question  5 

What  manpower  and  personnel  management  considerations  will  arise 
in  faculty  staffing,  should  computers  become  a significant  part 
of  the  Army's  training  process? 

It  is  concluded  that  decisions  about  the  instructional  use  of 
the  computer  are  made  by  the  faculty  members  and  administrators.  They 
clearly  control  the  present  and  future  direction  of  the  instructional 
program  in  the  military  services.  On  the  basis  of  the  research  conducted 
for  this  report,  it  is  determined  that,  while  civilian  teachers  tend  to 
resist  the  change  toward  computer  based  instruction,  military  instructors 
tend  to  support  the  change  to  computers  and  the  experimentation  with  new 
technology.  The  general  attitude  of  military  instructors  toward  the  use 
of  computers  in  training  is  positive.  It  was  observed  that  the  most 
impressive  progress  in  the  use  of  computers  in  training  was  inspired  by 
the  initiatives  of  individual  faculty  members  who  grasped  the  potential 


of  new  techniques  of  delivery  and  applied  it  to  their  own  teaching 
situation.  The  faculty  respondents  indicated  that  teaching  will  be  the 
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top-ranking  factor  for  providing  job  satisfaction  in  computerized  training 
systems  of  the  1980s.  The  lower-rank  military  instructors  regarded  extra 
pay  as  a significant  motivator  in  computer  based  training  systems.  The 
more  senior  faculty  members,  however,  caution  against  the  use  of  extra 
pay  as  a motivator  because  such  pay  programs  are  often  inequitable,  tend 
to  create  an  elite  group,  and  may  not  be  deserved  by  an  instructor  group. 

It  is  concluded  further  that  computer  supported  instructors  of 
the  future  will  be  involved  in  programming.  These  instructors  will  be 
members  of  teams  which  develop  lesson  material,  program  the  instruction, 
and  tutor  the  students.  As  computer  based  systems  are  perfected,  direct 
instructor  involvement  as  a classroom  lecturer  will  be  reduced  signifi- 
cantly and  will  therefore  result  in  a saving  of  instructor  personnel. 
Because  the  instructors  will  no  longer  be  spending  a major  portion  of  time 
in  teachj.ng  in  front  of  the  class,  it  was  determined  that  they  will  devote 
most  of  their  time  to  developing  and  writing  lesson  material  and  to 
counseling  individual  students.  There  is  evidence  to  suggest  that  the 
computer  will  save  the  instructor's  time  in  the  long  run.  However, 
demands  on  the  instructor's  time  will  be  high  until  the  conventional 
lesson  material  is  converted  to  the  computer  based  system.  Studies  and 
documented  conversions  of  systems  reveal  a definite  manpower  saving  when 
computers  are  used  in  the  instructional  role.  Yet,  the  majority  of  the 
instructor  respondents  indicated  that  instructor  manpower  saving  v/ould 
accrue  from  the  use  of  computer  based  instruction  but  that  the  spaces 
gained  would  probably  be  mor'e  than  offset  by  additional  specialists 
needed  to  serve  as  the  interface  between  computers,  students,  and 
instructors. 
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It  is  also  concluded  that  the  introduction  of  computers  into 
instructional  pi-ograms  v.ill  cause  changes  in  the  organizational  structures, 
including:  (l^  a i-ecentralization  of  functions,  (2)  a reduction  of  faculty 

control,  and  (3)  the  ci'eation  of  new  tasks  for  the  faculty.  Tne  presence 
of  computers  should  allow  the  Army  school  organizations  'o  recen: ralize , 
as  many  scheduling,  manage.menr , and  administrative  functions  are  elevated 
to  the  school  le'”’el.  Faculty  members  are  expected  to  be  freed  from 
rigid  class  schedules,  and  therefore  require  less  control  as  they  move 
from  student  to  student  and  class  to  class  as  tutors,  proctors,  counselors, 
and  motivators.  It  was  suggested  that  the  manpower  structures  should 
include  a special  skill  identification  code  to  foster  optimum  use  of  CAI 
instructors,  who  are  expected  to  be  in  short  supply  in  the  198Cs.  Also, 
it  was  determined  that  the  present  performance  standard  of  instructor 
platform  man-hours  is  not  valid  in  a computer  based  instructional 
situation.  Yet,  no  alternative  performance  standard  has  been  devised. 

Even  though  this  standard  had  not  been  established,  the  s'^affing 
criteria,  instructor-to-student  ratio,  is  expected  to  change  to  reflect 
an  increase  in  number  of  students  per  instructor. 

Subsidiary  question  6 

What  manpower  and  personnel  issues  will  emerge  at  top  management 
levels  as  computer  technology  is  integrated  into  the  training 
establishment  ? 

It  is  concluded  that,  the  recently  established  Army  training  command 
v/ill  continue  to  centralize  training  management  as  it  absorbs  more  of  the 
Department  of  the  Army  staff's  ‘raininr  responsibilities.  It-  was  determined 
that  *-he  Office  of  tin  Secretary  of  Defense  has  a growing  involvement  in 
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military  service  training,  which  has  been  stimulated  by  congressional 
interest  in  more  efficient  military  training.  The  research  data  revealed 
that  training  management  will  be  recentralized  at  TRADOC  as  top-management 
levels  exer*-.  increasing  pressure  for  training  efficiency  and  the  integra- 
tion of  modern  instructional  technology  into  the  training  system. 

The  Army  staff  is  acting  to  reduce  personnel  turbulence  through 
a one-station  training  concept  that  eliminates  travel  between  posts  for 
entry-level  training.  Repeal  of  legislation  is  proposed  so  that  the  Army 
will  be  allowed  to  take  greater  advantage  of  the  training  time  saved 
through  new  efficiency  in  training. 

The  research  data  revealed  that  Congress  is  not  expected  to  direct 
the  military  services  to  use  computer  based  training  systems.  Congress 
has  been  exerting  its  influence,  however,  through  authorization  and 
appropriation  hearings.  In  these  hearings,  dialogues  often  occur  that  shape 
the  plans  of  the  military  services  without  legislation.  Nevertheless, 
some  recently  enacted  legislation  is  regarded  as  only  the  beginning  of 
congressionally  imposed  reporting  requirements,  which  will  force  more 
DoD  involvement  in  military  training  programs. 

Research  Question 

Wtiat  are  the  manpower  and  personnel  implications  that  emerge  in 
the  military  services  upon  changing  to  computer  based  training 
systems  in  the  19ft0s? 

It  is  concl\jded  that  as  the  managers  of  military  training  look  to 
the  l^ROs,  they  recognize  ‘hat  the  strategies  of  the  past  do  not  pertain. 

In  fact,  the  re  ■ • • -h  of  this  study  indicates  that  these  managers  will 
integrate  mode. 


i ns' rue* ional  technology  in*o  the  training  strategies 
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of  the  1980s.  By  the  mid-1970s,  all  of  the  military  services  show  steady 
progress  toward  the  use  of  computers  in  the  instructional  process.  The 
survey  data  reveal  that  the  Army  is  the  leader  among  the  services  in 
use  of  computers  in  the  instructional  role.  Despite  this  fact,  it  is 
estimated  that  only  2 percent  of  today's  military  instruction  is  computer 
supported.  Thus,  it  would  appear  that  the  instructional  strategies  used 
to  train  servicemen  in  the  I98OS  will  be  neither  exclusively  conventional 
nor  exclusively  computer  based. 

It  is  found  that  the  Army  training  system,  through  its  training 
command,  is  oriented  toward  change.  The  research  data  suggest  that  the 
methods  and  media  of  military  instruction  in  the  I98OS  will  be  character- 
ized by  self-pacing  and  the  presence  of  computers  as  conventional  lock-step 
instruction  wanes.  However,  movement  toward  more  computer  based  training 
could  be  accelerated  through  demonstrated  cost-effectiveness,  better  job 
performance,  and  even  greater  student  achievement.  Conversely,  such 
obstacles  as  conversion  costs,  the  lack  of  timely  decision-making,  and 
a resistant  organizational  climate  can  slow  the  transition  to  greater 
computer  use. 

It  is  further  concluded  that  in  assessing  the  future  manpower  and 
personnel  implications  of  military  instructional  computer  use,  three 
human  components  are  integral  to  the  process.  Ttiese  are:  the  student, 

the  faculty,  and  the  staff.  Tlie  research  data  indicated  that  the  first 
component,  the  student,  is  favorably  disposed  toward  the  interactive  use 
of  computers  in  military  courses  of  instruction  because  it  is  new, 
interesting,  and  dynamic.  Further,  it  is  observed  *hat  computer  based 
training  applies  to  all  categories  and  aptitude  levels  of  students. 
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It  is  determined  that  the  second  component , the  faculty,  responds 
positively  toward  instructional  computer  use.  The  most  impressive  progress 
in  the  use  of  computers  in  training  originated  through  the  initiative  of 
faculty  members  who  saw  the  potential  of  these  new  techniques  and  applied 
it  to  their  teaching  situation.  For  proper  management  of  the  military 
faculty  members  of  the  future,  they  should  be  identified  by  a unique  skill 
identifier.  They  should  be  identified  as  specialists  in  multimedia  use, 
programming,  and  the  counseling  of  students.  The  advent  of  the  computer 
into  the  instructional  process  signals  a reduction  of  faculty  control,  a 
certain  recentralization  of  functions,  and  the  development  of  new 
instructor  performance  standards  and  staffing  criteria. 

It  is  concluded  that  the  third  component,  the  staff,  which  is 
represented  by  the  Army's  training  command,  the  Department  of  the  Army, 
and  '■he  Department  of  Defense,  is  interested  in  realizing  improved 
training  through  the  use  of  modern  instructional  technology.  The  Army's 
training  command  is  seen  as  exerting  increased  pressure  to  produce 
•■raining  efficiency  and  to  integrate  instructional  technology  throughou'' 

'he  Army's  training  system.  To  facilitate  increasing  training  efficiency, 
the  Army  staff  is  v/orking  to  reduce  personnel  turbulence  in  'he  training 
programs.  Finally,  the  Office  of  the  Secretary  of  Defense  has  shown  a 
growing  interest  in  training  in  the  military  services,  stimulated  somewhat 
by  congressional  concern  for  more  efficient  'raining. 
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Recommendations  for  Further  Study 

Cost-Effectiveness  of  CAI,  CMI,  and  CT3 
The  academic  and  military  training  systems  have  been  developing 
computer  based  instruction  for  more  than  a decade.  Yet,  there  lias  been 
no  definitive  study  which  demonstrates  the  cost-effectiveness  of  one 
teaching  strategy  over  others.  Many  studies  have  dealt  with  traditional 
methods  of  instruction,  but  few  studies  have  been  made  relative  to  the 
cost  of  the  use  of  computers  in  education.  There  has  been  a paucity  of 
empirical  data  on  cost  comparisons  of  teaching  strategies,  from  conven- 
tional instruction  to  high-technology  instructional  systems.  The  National 
Science  Foundation  has  sponsored  studies  at  the  junior  college  level,  and 
the  military  services  have  studied  segments  of  computer  technology,  but 
these  efforts  are  fragmented  and  fail  to  look  at  the  total  comparative 
cost  implications.  A comparative  research  study  is  needed  to  collect  and 
analyze  data  for  a meaningful  cost-effectiveness  study.  The  military 
services  will  then  be  able  to  select  a computer  application  to  meet  their 
training  situation  and  have  the  objective  data  to  support  that  decision. 

Post  Computers  for  Individual  Training 
Millions  of  dollars  have  been  invested  by  the  military  services 
in  the  purchase  of  tactical  and  administrative  computers.  Why  not  use 
these  operational  systems  after  duty  hours  or  whenever  they  are  free  for 
individual  training?  The  presence  of  terminals  on  posts,  transportable 
programs,  t ime-stiar ing , and  data  communications  can  be  combined  to  make 
efficient  use  of  computer  equipment  already  acquired  by  the  military 
services.  The  precise  feasibility  of  this  concept  is  beyond  the  scope 
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of  the  present  study,  but  significant  cost  saving  could  be  realized  if  it  | 

i 

were  feasible  to  use  these  existing  operational  systems.  | 

I 
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Networks  of  Instruction 

Within  the  19?0s,  the  use  of  instructional  computers  is  subject  to 
speculation.  Taking  a long-term  view,  it  is  easier  to  accept  the  notion 
that  more  extensive  use  of  computers  in  training  and  education  will  occur 
in  the  I98OS.  How  will  the  military  services  be  handling  computer 
based  instruction  in  that  time  frame?  It  is  suggested  that  the  major 
training  and  education  activities  will  continue  to  develop  independently 
for  a certain  period.  Then,  at  some  point  in  the  not  too  distant  future, 
it  will  be  technically  feasible  and  cost-effective  to  link  the  large, 
base  computers  forming  an  instructional  network  to  achieve  widespread 
distribution  of  training  materials  at  a real  saving.  Military  training 
and  education  installations  could  have  a number  of  terminals,  each  capable 
of  communicating  with  internal  computer  systems,  or  externally  to  other 
computer  based  instructional  systems  over  telephone  or  other  communicat ion 
lines.  This  type  of  instructional  strategy  should  be  studied,  because 
the  implications  of  such  systems  will  soon  have  an  impact  on  current 
management  decisions.  A description  of  internal  and  external  instructional 
networks  would  be  of  great  benefit  to  the  military  services.  Studies  in 
this  area  could  then  lead  to  follow-on  efforts  to  describe  the  steps  to 
be  considered  today  so  that  the  networks  of  tomorrow  could  be  standardized. 

Performance  Standards  for  Faculty  Staffing 
The  advent  of  computer  based  systems  in  the  military  training 
process  necessi'-ates  the  development  of  new  j>erformance  standards  for 
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faculty  performance  and  staffing.  The  current  platform  man-hour  unit  of 
work  is  no  longer  valid  in  the  computerized  training  environment.  Studies 
are  needed  to  gather  data  for  the  purpose  of  establishing  new  standards 
for  measuring  faculty  performance  in  the  computer  area  and  to  aid  in 
staffing.  The  different  types  of  computer  based  instruction  will  have 
to  be  assigned  factors  for  the  staffing  guides  to  allow  for  the  computation 
of  instructor  manpower  requirements.  Research  is  required  to  give 
definition  to  the  factors  appropriate  to  the  various  types  of  computer 
instruction. 

Estimating  Instructor  Saving 

In  estimating  instructor  saving,  the  CAI  proponents  specify 
that  the  system  costs  will  be  offset  by  a saving  in  instructor  manpower 
spaces.  In  several  studies,  these  offset  savings  have  been  shov/n,  but 
they  vary  greatly.  It  would  be  helpful  to  the  military  services  if  a 
standard  could  be  developed  to  establish  the  veraci+'y  of  manpower 
reduction  claims  prior  to  the  approval  of  any  computer  based  training 
system  proposal.  By  this  means,  the  military  planners  could  use  commonly 
accepted  standards,  and  managers  would  be  better  equipped  to  challenge 
overly  ambitious  cost-benefit  analyses.  As  the  services  perfec*-  the 
application  of  instructional  technology  to  training  and  education,  due 
care  must  be  given  to  the  manpower  and  personnel  implications  of  this 
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INTRODUCTION 

This  is  a survey  to  gather  information  concerning  the  personnel  impact 
of  the  use  of  computers  in  the  instructional  process  by  the  military  services 
in  the  1980s.  The  purpose  of  this  questioning  is  to  obtain  knowledgable 
opinion  on  a range  of  topics  relevant  to  the  research  project.  The  basic 
research  question  is:  What  are  the  manpower  and  personnel  management  im- 

plications should  the  U.S.  Army  change  to  computer  based  training  systems 
in  the  1980s? 

This  question  implies  continued  progress  in  the  development  of  computer 
technology  as  applied  to  the  instructional  process  in  the  military.  Thus, 
the  report  will  not  debate  the  feasibility  of  applying  computers  to  the  learn- 
ing process.  Rather,  the  report  accepts  the  general  premise  that  the  services 
will  have  the  option  of  using  the  computer  in  their  training  systems  in  the 
1980s.  Yet,  the  extent  of  its  utility  for  that  time  frame  appears  to  be  di- 
rectly related  to  actions  taken  by  the  services  in  the  next  few  years. 

Therefore,  the  initial  questions  will  seek  to  gain  your  opinion  about 
the  progress,  alternative  strategies,  and  prospects  for  the  use  of  computers 
in  the  instructional  process.  This  will  set  the  stage  for  the  general  premise 
of  computer  acceptance  (or  nonacceptance)  in  the  military  training  systems  for 
the  future. 

The  remainder  of  the  questions  will  deal  directly  with  the  human  side  of 
this  issue.  You  will  note  questions  that  ask  you  about  the  student  of  the 
future  and  the  impact  of  the  computer  on  that  student.  In  much  of  the  re- 
search conducted  to  date,  the  instructor  has  tended  to  be  the  forgotten  man. 
Thus,  you  can  appreciate  that  your  opinion  about  the  role  of  the  trainer  in 
the  1980s  is  one  of  the  focal  points  of  this  data  gathering  processes. 

Then  you  will  note  questions  about  the  role  of  the  staff  as  the  military 
moves  into  the  1980s.  The  staffs  of  interest  are  that  of  the  school,  the 
training  command,  and  department  level. 

This  project  is  jointly  sponsored  by  the  U.S.  Army  and  the  Industrial 
College  of  the  Armed  Forces.  This  survey  has  been  officially  approved  by 
the  Department  of  the  Army  under  the  provisions  of  AR  6OO-A6  and  the  Depart- 
ment of  the  Air  Force  under  provisions  of  AFR  I78-9. 

Your  agency  may  request  a copy  of  this  report  which  should  be  available 
in  late  197^. 


DEFINITIONS 

Although  this  research  deals  with  computer  assisted  instruction  (CAI), 
the  use  of  this  term  has  been  generally  avoided  because  of  the  lack  of  a com- 
monly accepted  definition.  The  following  phrases  are  used  interchangeably  in 
the  report: 

Computers  used  in  instruction  Computer  directed  instruction  (CDl) 

The  instructional  use  of  computers  Computer  assisted  instruction  (CAI) 

Computer  based  instruction  (CBI)  Computerized  training  systems  (CTS) 

These  phrases  include  such  applications  as  interactive  dialogues,  simulations, 
drill  and  practice,  and  computations. 

When  acronyms  like  CTS  are  used  in  relationship  to  a particular  service, 
they  take  on  specific  meanings.  In  those  instances  they  will  be  precisely  de- 
fined and  accurately  used  in  the  report. 
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QUEST  IONS 


Based  on  your  experience,  which  U.S. 
military  service  has  made  the  most 
progress  toward  incorporating 
computer  technology  into  its  instruc- 
tional system? 

a.  Army 

b.  Navy 

c.  Marine  Corps 

d.  Air  Force 

e.  Coast  Guard 

a.  Looking  to  the  1980s,  which  service 
do  you  feel  will  be  the  leader  in  the 
use  of  computers  to  assist  in  the 
instructional  process? 


Army 

Navy 

Marine  Corps 
Ai  r Force 
Coast  Guard 


b.  What  gives  you  this  impression? 

In  comparison  to  all  of  the  training 
in  which  your  service  is  currently 
engaged,  indicate  to  what  extent  you 
think  it  is  using  computers  to  assist 
in  the  instructional  process? 


a . 

b. 

c . 

d. 

e . 

f. 


0 to  S% 

6 to  10% 

11  to  20% 

21  to  30% 

31  to  50% 

Greater  than  50% 


Projecting  your  thoughts  to  the 
1980s,  how  much  of  the  instruction 
do  you  feel  will  have  some  degree  of 
computer  support  or  involvement? 


a. 

0 

to 

5% 

b. 

6 

to 

10% 

c . 

1 1 

to 

20% 

d. 

21 

to 

35% 

e . 

36 

to 

50% 

f. 

51 

to 

66% 

9- 

67 

to 

90% 

h. 

Greater  than 
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QUESTIONS  COMMENTS 

5.  What  do  you  feel  will  be  the  most  pre-  

valent  types  of  training  methods  used 

by  the  military  in  the  1980s?  


6.  a.  Five  to  ten  years  from  now,  at 
what  level  do  you  think  the  bulk  of 
computerized  training  will  be  taking 
place? 

1)  Entry  level  training 

2)  Mid  career  level  training 

3)  Senior  level  training 

b.  What  makes  you  think  so? 


7.  What  types  of  training  do  you  feel 
will  be  most  susceptible  to  computer 
assisted  or  supported  instruction? 

a.  Technical  skill  training 

b.  Sciences  vs  humanities 

c.  Field  ski  1 Is 

d.  Tactical  decision  making  skills 

8.  The  self-pacing  feature  of  computer- 
ized training  systems  could  do  away 
with  course  opening  and  course  grad- 
uation dates.  How  can  the  personnel 
assignment  function  be  adapted  to 
avoid  wasted  time  between  assignment 
to  training  and  reporting  for  duty 
from  training? 

9.  With  the  increased  presence  of  com- 
puters on  posts,  bases,  and  stations, 
to  what  degree  will  they  also  be  used 
to  train  individuals?  For  example: 


a.  Administrative  computer  systems 
(e.g.,  USAF's  Base  Level  B-3500s) 

b.  Operational  or  field  tactical 
data  systems  (e.g..  Army's  TACFIRE, 
T0s2,  CS3,  etc.) 
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QUESTIONS 

10.  a.  In  the  1980s,  will  self-paced 
individualized  instruction  be  the 


COMMENTS 


b.  Why  so? 

11.  a.  Will  the  presence  or  absence  of 
modern  instructional  methods  like 
computer  based  training  have  an 
impact  on  recruiting  efforts  by  your 
service? 

b.  If  so,  where  do  you  see  the 
greatest  impact? 

1 ) Initial  en 1 i stments 

2)  Reenl i stments 

3)  Applicants  for  officer  training 

12.  What  organ i zat ional  change  do  you 
envision  for  faculty  members  in  the 
1980s? 

a.  Contrast  to  your  current 
organizational  structure? 

b.  Tasks  you  expect  faculty  will 
do  that  are  different  from  today? 

c.  Changes  in  supervision  and 
control ? 

13.  On  what  basis  do  you  think  instructors 
will  be  identified  and  selected  for 
computer  based  instructional  assign- 
ments in  the  future? 

a.  Special  skill  identifiers 


b.  Past  experience  in  teaching 

c.  Training  or  experience  with 
computers 

d.  Aptitude,  appearance,  and 
persona  1 i ty 
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QUESTIONS  COMMENTS 

lA.  a.  A computerized  training  system 
represents  a significant  investment 
on  the  part  of  any  organization. 

What  do  you  feel  are  the  positive 
attributes  of  computer  based  train- 
ing that  will  offset  those  costs? 

For  example: 


1)  Reduced  training  time 

2)  Fewer  instructors  required 

3)  Higher  student  achievement 

k)  Generates  instructor  motivation 

5)  Better  performance  after  training 

6)  Student  preference 

7)  Reduced  attrition  rate 

8)  Flexibility  to  handle  varying 
training  loads 

9)  Greater  uniformity  in  the 
qua  1 i ty  of  training 

10)  Others 


b.  Of  those  selected  above,  which 
one  (or  ones)  do  you  feel  cojld  tip 
the  scales  from  conventional  instruc- 
tion to  a form  of  computerized 
i ns t ruct i on? 


15-  Do  you  see  computerized  training  sys- 
tems changing  manpower  structure  or 
management  practices  in  the  future? 

at  Changes  in  specialty  code  or 
identi f iers 

b.  Different  grade  requirements 

c.  Changed  performance  standards 

d.  Total  authorizations 

e.  Changes  i.i  staffing  criteria 
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QUESTIONS  COMMENTS 

16.  With  more  and  more  computers  being  

used  in  the  instructional  process,  do 

you  see  the  trend  toward  centralization  

or  toward  decentralization  of  training? 


a.  School  level 


b.  Training  command  level 


c.  Department  level 


d.  Defense  level 

17.  The  organizational  relationships  (chain 
of  command)  for  training,  education, 
and  the  development  of  instructional 
technology  varies  by  service. 


a.  Describe  your  service's  structure? 


b.  Would  you  suggest  any  changes? 


18.  Because  of  the  shrinking  defense 

dollar  and  the  need  for  improved  pro- 
ductivity in  the  military  training 
establishment,  do  you  think  that  the 
Office  of  the  Secretary  of  Defense 
will  be  exerting  additional  efforts 
to : 


a.  Reduce  duplication  of  training? 


b.  Increased  productivity  in  training? 

c.  Exchange  i ns t rue t iona 1 materials 
between  schools  and  or  services? 


d.  Consolidate  training  activities? 


e.  Contract  training? 
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QUESTIONS 


COMMENTS 


19.  a.  Do  you  feel  that  Congress  will 

force  the  military  to  adopt  more  com- 
puterized training  through  budget 
constraints  or  the  passage  of  direct- 
ive legislation? 


b.  If  so,  in  what  ways? 


20.  I would  like  to  ask  you  to  look  over 
this  figure.  It  is  an  estimate  of 
the  use  of  the  computer  in  military 
education  and  training  both  past, 
present,  and  future.  What  are  your 
time  frame  estimates  for  each  of 
these  categories? 


a.  Academic  administration 

b . Calculation 

c.  Simulation 

d.  Education  (service  academies) 

e.  Education  (senior  service  colleges) 

f.  Organizational  training 

g.  Individual  training 


I960  1970  1980  1990 


ACADEMIC  ADMINISTRATION 
CALCULATION 

1 ^ 

A Al  j 

SIMULATION 

EDUCATION--SERVICE  ACADEMIES 

■■33  J 

1 

EDUCATION--SERVICE  COLLEGES 
ORGANIZATIONAL  TRAINING 
INDIVIDUAL  TRAINING 

-J 



1 ^ . 

A 

j 

\ 

» — ‘ 

/ 

[ — - i 

\ 

■ ! DEVELOPMENTAL  & PROTOTYPE 


GENERALLY  INTRODUCED 
31  generally  IN  USE 


[ 

[ 

k 

f 
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BIOGRAPHICAL  DATA  | | | | 

Control  Number 

Different  groups  of  people  entertain  differing  opinions  about  this 
subject.  So,  it  is  intended  that  the  data  collected  from  this  survey  be 
analyzed  by  different  groupings  and  in  the  aggregate.  Please  indicate  your  { 

status  in  these  various  categories.  | 

Thank  you  for  your  cooperation.  f 


SERVICE  AFFIL 

lATION  1. 

Army 

STATUS 

1 . 

Commi ss ioned 

2. 

Navy 

2. 

Civil  Service 

3. 

Marine  Corps 

3. 

Other 

k. 

Air  Force 

5. 

DOD 

6. 

Other 

POSITION  1. 

Commandant 

or  Commander 

AGENCY 

(fo 

r Washington  area 

2. 

D i rector  of 

■ Instruction 

' 

nterviews  only) 

3. 

Educational 

Advisor 

21  . 

DA  Staff 

A. 

Manpower/personnel  official 

22. 

DN  Staff 

5. 

Development 

: official 

23. 

HQ  USMC  Staff 

2k. 

DAF  Staff 

25. 

TRADOC  Staff 

LOCATION  (field  interviews)  YEARS  EXPERIENCE  WITH  COMPUTERS 


(in  training 

or  otherwise) 

1 . 

Fort  Monmouth 

2. 

San  Diego 

1 . 

1 year 

3. 

Twenty-nine  Palms 

2. 

2 years 

k. 

Lowry  AFB 

3. 

3 years 

5. 

Memphis  NAS 

k. 

k years 

6. 

Aberdeen  PG 

5. 

5 years 

7. 

USNA 

6. 

6 years 

8. 

Fort  Devens 

7. 

7 years 

9. 

ALMC 

8. 

8 years 

10. 

QM  School 

9. 

9 years 

1 1 . 

AFSC 

10. 

10  years  or  more 

12. 

ICAF 

13. 

DODCI 

Ik. 

Engineer  School 

15. 

Keester  AFB 

16. 

Chanute  AFB 

17. 

USMA 

18. 

Hanscom  Fid 

19. 

Def  Sys  Mgt  Sch 

20. 

Trans  Sch 

26. 

Msl  & Muns  Sch 
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INTRODUCTION 

This  is  a survey  to  gather  information  concerning  the  personnel  impact 
of  the  use  of  computers  in  the  instructional  process  by  the  military  services 
in  the  I980s.  The  purpose  of  this  questioning  is  to  obtain  knowledgable 
opinion  on  a range  of  topics  relevant  to  the  research  project.  The  basic 
research  question  is:  What  are  the  manpower  and  personnel  management  im- 

plications should  the  U.S.  Army  change  to  computer  based  training  systems 
in  the  1980s? 

This  question  implies  continued  progress  in  the  development  of  computer 
technology  as  applied  to  the  instructional  process  in  the  military.  Thus, 
the  report  will  not  debate  the  feasibility  of  applying  computers  to  the  learn- 
ing process.  Rather,  the  report  accepts  the  general  premise  that  the  services 
will  have  the  option  of  using  the  computer  in  their  training  systems  in  the 
1980s.  Yet,  the  extent  of  its  utility  for  that  time  frame  appears  to  be  di- 
rectly related  to  actions  taken  by  the  services  in  the  next  few  years. 

Therefore,  the  initial  questions  will  seek  to  gain  your  opinion  about  the 
progress,  alternative  strategies,  and  prospects  for  the  use  of  computers  in 
the  instructional  process.  This  will  set  the  stage  for  the  general  premise 
of  computer  acceptance  (or  nonacceptance)  in  the  military  training  systems  for 
the  future. 

The  remainder  of  the  questions  will  deal  directly  with  the  human  side  of 
this  issue.  You  will  note  questions  that  ask  you  about  the  student  of  the 
future  and  the  impact  of  the  computer  on  that  student.  In  much  of  the  re- 
search conducted  to  date,  the  instructor  has  tended  to  be  the  forgotten  man. 
Thus,  you  can  appreciate  that  your  opinion  about  the  role  of  the  trainer  in 
the  1980s  is  the  focal  point  of  this  data  gathering  process.  To  promote  a 
better  understanding  of  the  instructor's  attitudes,  please  be  as  objective  as 
possible  in  responding.  The  sum  of  these  answers  could  well  influence  the 
thinking  of  top  defense  officials  as  they  make  decisions  about  training  sys- 
tems for  the  future. 

This  project  is  jointly  sponsored  by  the  U.S.  Army  and  the  Industrial 
College  of  the  Armed  Forces.  This  survey  has  been  officially  approved  by  the 
Department  of  the  Army  under  the  provisions  of  AR  6OO-A6  and  by  the  Depart- 
ment of  the  Air  Force  under  provisions  of  APR  1/8-9. 


INSTRUCTIONS 

--Your  responses  will  not  be  discussed  with  members  of  your  organization  nor 
will  any  responses  be  individually  identifiable.  Each  questionnaire  is  to  be 
given  a control  number  but  that  is  for  statistical  control  only.  Your  replies 
will  remain  anonymous  and  all  data  will  be  analyzed  by  groups  or  in  total. 

--Each  question  contains  a list  of  responses.  Circle  the  one(s)  that  best 
describes  how  you  feel  or  think. 

--If  you  think  the  questions  does  not  apply  to  you  or  you  have  no  idea  of  how 
to  answer  it,  skip  it. 

■'Half  of  each  page  has  been  left  blank  for  your  comments.  In  case  you  de- 
sire to  comment,  please  use  this  space  to  clarify  your  responses  with  speci- 
illustrations  of  what  you  mean  or  why  you  feel  the  way  you  do.  In  the  event 
more  space  is  needed,  simply  fold  the  page  in  half  vertically  and  continue 
writing  on  the  back  of  the  page. 
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--Depending  upon  the  different  circumstances  surrounding  the  issuance  of  the 
survey  packet,  you  should  return  the  completed  questionnaire  in  one  of  the 
following  three  ways: 

1.  Put  it  the  box  specified  (marked  CAI  Survey)  when  they  are  distributed 

2.  Put  it  in  the  box  provided  by  your  supervisor  at  the  place  indicated. 

3.  Mail  it  to:  COL  Gene  T.  Sherron 

I CAP 

Fort  McNa i r 

Washington,  D.C.  20319 

— If  you  have  any  questions  or  wish  to  discuss  the  study,  please  contact  COL 
Gene  Sherron  on  site  or  call  his  office  number--AUT0V0N  223-8235  or  (202)693- 
8235. 


DEFINITIONS 

Although  this  research  deals  with  computer  assisted  instruction  (CAI), 
the  use  of  this  term  has  been  generally  avoided  because  of  the  lack  of  a com- 
monly accepted  definition.  The  following  phrases  are  used  interchangeably  in 
the  report: 

Computers  used  in  instruction  Computer  directed  instruction  (CDI) 

The  instructional  use  of  computers  Computer  assisted  instruction  (CAI) 

Computer  based  instruction  (CBl)  Computerized  training  systems  (CTS) 

These  phrases  include  such  applications  as  interactive  dialogues,  simulations, 
drill  and  practice,  and  computations. 

When  acronyms  like  CTS  are  used  in  relationship  to  a particular  service, 
they  take  on  specific  meanings.  In  those  instances  they  will  be  precisely  de- 
fined and  accurately  used  in  the  report. 


QUESTIONS 


),  Based  on  your  experience,  which  U.S. 
military  service  has  made  the  mos t 
progress  toward  i ncorporat i ng  com- 
puter technology  into  its  instruc- 
tional system? 

1 . Army 

2.  Navy 

3.  Marine  Corps 
A.  Air  Force 

5.  Coast  Guard 

2.  Looking  to  the  1980s,  which  service 
do  you  feel  will  be  the  leader  in 
the  use  of  computers  to  assist  in 
the  instructional  process? 

1 . Army 

2.  Navy 

3.  Marine  Corps 
A.  Air  Force 

5.  Coast  Guard 

3-  In  comparison  to  all  of  the  train- 
ing in  which  your  service  is  current 
ly  engaged,  indicate  to  what  extent 
you  think  it  is  using  computers  to 
assist  in  the  instructional  process? 


1 . 

0 

to 

sz 

2. 

6 

to 

]0l 

3. 

1 1 

to 

20% 

A. 

21 

to 

30% 

5. 

31 

to 

50% 

6. 

Greater  than  SOZ 

A.  Projecting  to  the  1980s,  how  much  of 
the  instruction  will  have  some  degree 
of  computer  support  or  involvement? 


1 . 

0 

to 

5% 

2. 

6 

to 

\0% 

3. 

1 1 

to 

20% 

A. 

21 

to 

35% 

5. 

36 

to 

50% 

6. 

51 

to 

56% 

7. 

67 

to 

90^ 

8. 

Greater  than  S0% 
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QUESTIONS 

Again  thinking  toward  the  I980s, 
where  will  initial  specialty  train- 
ing take  place?  (The  awarding  of 
an  MOS,  AFSC,  NEC,  or  sub- spec ia 1 ty 
code. ) 

1.  At  any  one  of  the  many  places 
where  they  are  now  being  trained. 

2.  Training  will  be  centralized  so 
that  just  a few  large  bases  will 
do  all  of  this  type  of  training. 

3.  The  first  duty  station  will  also 
be  the  site  of  training  which 
could  range  from  on-the-job  train- 
ing to  computerized  training. 

A.  Other 


In  the  1980s,  what  three  instructional 
processes  should  be  emphasized? 

1.  Self-paced,  individual ized 
instruction 

2.  Conventional  classroom 
i nstruct ion 

3.  Computerized  instruction 
A.  On-the-job  training 

5.  Self-directed  (do-it-yourself) 
learning 

6.  Unit  or  organ i zat i ona 1 training 
of  the  individual 

7.  Other 

8.  Other 

9.  Other 

Identify  two  driving  forces  that  could 
cause  a significant  shift  to  the  f e 
of  computers  in  the  instructional 
process? 

1 . Student  acceptance 

2.  Instructor  motivated 

3.  School  staff  influenced 

A.  Training  command  direction 

5.  Departmental  (e.g.,  DA)  directive 

6.  Demonstrated  cost  effectiveness 
7 • Di rect ion  of  DOD 

8.  Capacity  to  raise  achievement 
scores 

9.  Improved  performance  on  the  job 

10.  Other 

11.  Other 


COMMENTS 
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QUESTIONS 


COMMENTS 


To  what  extent  do  you  agree  or  dis- 
agree with  this  statement? 

As  far  as  the  military  is  concerned, 
we  are  beyond  the  question  of  the 
feasibility  of  using  computers  in 
training.  Our  goal  now  is  to  find 
the  best  ways  of  implementing  com- 
puterized instruction. 

1 . Strong  1 y agree 

2.  Agree 

3.  Not  sure 

A.  Disagree 

5.  Strongly  disagree 

As  we  move  toward  the  1980s,  what  will 
be  two  significant  barriers  or  obstacles 
to  the  use  of  computer  technology? 

1 . Cost 

2.  Attitude  of  the  instructors 

3.  Attitude  of  the  staff 

4.  Attitude  of  the  students 

5.  Hardware  technology  lacking 

6.  Organizational  climate 

7.  Lack  of  good  authoring  languages 

8.  Someone  in  authority  to  make  a 
dec i s ion  now 

9.  Other 


10.  Projecting  your  thoughts  into  the 

1980s,  what  will  be  the  dominant  mode  

of  military  instruction?  (Def in i t ions 

follow  the  responses)  

1.  Conventional  methods  of  instruc-  

tion--cIassrooms,  blackboards, 

books,  etc.  _____ 

2.  Computer  managed  instruction 

3.  Tutorial  computer  assisted  instruction  

4.  Computer  based  simulations 

5.  Computational  computer  assisted  

i ns  t ruct ion 

6.  A computerized  training  system  which  

includes  CMI , CAI,  6 other  media 

7.  The  methods  of  today  but  with  improved  

uses  of  TV,  films,  etc. 

Computer  managed  instruction  is  the  use  of  the  computer  as  a classroom  manage- 
ment tool.  In  this  mode,  the  computer  is  used  to  grade  tests,  prescribe  rem- 
edial work,  direct  lessons  to  be  studied,  designate  media  to  be  used,  schedule 
equipment  and  media,  and  r.tonitor  student  progress. 


I 

J 
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Tutorial  computer  assisted  instruction  is  a technique  where  iesson  material 
is  presented  to  the  student  in  an  interactive  dialogue,  and  responses  to  items 
are  analyzed  to  assess  how  much  has  been  learned  from  each  phase  of  the  pre- 
sentation so  that  the  program  can  modify  the  course  or  level  of  presentation. 


Computer  assisted  simulation  is  an  attempt  to  model  a real  life  situation 
represented  by  a given  set  of  parameters  and  circumstances  stored  in  a comput- 
er. Conversation  between  the  student  and  the  computer  results  in  the  student 
obtaining  an  input-output  process  comparable  to  the  information  available  in 
a real  or  idealized  situation. 


Computational  computer  assisted  instruction  is  the  use  of  the  arithmetic  power 
and  speed  of  the  computer  to  solve  mathematical  and  logic  type  proglems  which 
the  student  programs  or  formats  for  processing,  usually  via  a remote  terminal. 

QUESTIONS  COMMENTS 


11.  Do  you  think  that  the  use  of  the  com- 
puter in  the  instructional  process  is 
bound  to  become  less  prevalent  by  the 

1980s? 

1 . Strongly  agree 

2.  Agree 

3.  Not  sure 
k.  Disagree 

5.  Strongly  disagree 


12.  To  what  degree  do  you  agree  or  dis- 
agree with  this  statement? 

The  conventional  8 hour  military 
training  day,  5 days  a week,  using 
the  normal  lock  step  approach,  will 
still  be  the  dominant  training  tech- 
nique in  the  1 980s . 


1 . Strongly  agree 

2.  Agree 

3.  Not  sure 
A.  Disagree 

5-  Strongly  disagree 


;i 

£ 
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QUESTIONS 

13-  As  a general  concept,  do  you  think  the 
following  statement  would  apply  to  your 
service? 

Military  instruction  in  the  1980s  will 
be  a fully  computer  directed  instruc- 
tional system  where  the  computer  be- 
comes a surrogate  instructor.  It 
would  direct  the  student's  path  through- 
out a course  of  instruction  that  could 
include  scheduled  group  discussions, 
team  training,  tutorial  computer  assist- 
ed instruction  or  a closed  circuit  TV 
presentation.  All  systems  would  be  de- 
signed to  meet  the  individual  student's 
experiences,  abilities,  and  job  require- 
ments. 

1 . Strongly  agree 

2.  Agree 

3.  Not  sure 
h.  Disagree 

5.  Strongly  disagree 

14.  How  do  you  react  to  this  statement? 
Military  training  today  is  still  very 
labor  intensive.  The  augmentation  of 
instructors  by  machines,  such  as  com- 
puters, offers  the  most  likely  alter- 
ative to  increase  productivity  in  train- 
ing for  the  future. 

1 . Strong  1 y agree 

2.  Agree 

3.  Not  sure 

4.  Disagree 

5.  Strongly  disagree 

15.  How  do  you  feel  about  this? 

The  youth  of  the  1980s  could  be  moti- 
vated to  enlist  because  of  modern 
training  methods,  such  as  computer 
based  instruction. 

1 . Strongly  agree 

2.  Agree 

3.  Not  sure 

4.  Disagree 

5.  Strongly  disagree 


[7] 
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QUESTIONS  COMMENTS 

16.  What  are  the  top  three  benefits  or  

advantages  of  the  use  of  computers  in 

the  instructional  process?  

1.  It  saves  money.  

2.  It  saves  time. 

3.  It  produces  quality  instruction.  

I*.  It  is  favored  by  students. 

5.  It  has  the  flexibility  to  handle  

varying  training  loads. 

6.  It  reduces  the  dropout  (washout)  

rate . 

7-  It  offers  greater  uniformity  in  

the  quality  of  training. 

8.  It  is  easier  to  be  assured  that  

educational  objectives  are  met. 

9.  Its  students  perform  better  on  

the  job. 

10.  Its  ability  to  adapt  to  individ-  

ual  differences. 

1 1 . Other 

17.  What  is  your  thought  on  this?  

The  availability  of  some  form  of  com- 
puterized instruction  for  career  devel-  

opment  throughout  a service  person's 

tour  would  have  an  influence  on  a de-  

cision  to  make  the  military  a career. 


1 . Strong  1 y agree 

2.  Agree 

3.  Not  sure 
I).  Disagree 

5.  Strongly  disagree 


l8.  It  is  said  that  using  computers  in  the 
instructional  process  substitutes  some 
"capital"  for  "labor."  Therefore,  instruc- 
tor spaces  should  be  reduced  by  the  future 
application  of  computers  to  training. 


1 . Strongly  agree 

2.  Agree 

3.  Not  sure 
U.  Disagree 

5.  Strongly  disagree 
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COMMENTS 


19-  What  two  categories  of  students  could 
be  most  efficiently  and  effectively 
trained  by  computerized  instruction 
in  the  1980s? 

1.  Enlisted  personnel  learning 
entry  level  skills  (e.g.,  MOS, 

AFSC,  or  NEC) 

2.  Enlisted  personnel  beyond  the 
entry  level 

3.  Cadets  (USMA,  USNA,  USAFA) 
k.  Officer  candidates 

5.  Officers  at  the  basic  or 
advanced  level 

6.  Staff  officer  students  (C&GSC, 

AFSC,  etc.) 

7.  Senior  service  college  students 
(war  colleges,  ICAF,  etc.) 

8.  Other 

9.  Other 

20.  Recent  official  surveys  indicate  that: 
Compared  to  the  draftee,  today's  typi- 
cal enlistee  has  a lower  educational 
level,  is  several  years  younger,  often 
enlists  to  learn  a skill,  and  tends 
to  sign  up  for  a unit  of  choice  which 
allows  visits  home  on  weekends.  There- 
fore, training  by  computerized  instruc- 
tion will  be  more  appropriate  than 
using  conventional  methods. 


1 . Strongly  agree 

2.  Agree 

3.  Not  sure 

4.  Disagree 

5.  Strongly  disagree 

21.  With  computerized  training  systems, 

how  will  instructors  adapt  to  carry 

out  their  dut i es? 

1.  Instructors  will  use  a team  effort 
or  production  line  approach  for  the 
development  of  instructional  material 

2.  Instructors  will  prepare  the  educa- 
tional part  of  the  material  and  tech- 
nicians will  convert  the  material  for 
the  computer. 

3.  Instructors  will  develop  instructional 
material  and  prepare  it  for  entry  into 
the  system 

A.  Author-programmer  instructors  will 

prepare  the  instructional  material  and 
tutor-proctor  instructors  will  deal 
with  the  students. 
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QUESTIONS  COMMENTS 

22.  Select  one  or  more  ways  in  which  you  

think  instructors,  working  with  com- 
puter based  training  systems,  will  

be  selected  for  assignment  in  the 

1980s?  

1.  Because  of  their  prior  know-  

ledge  of  computers. 

2.  Because  of  their  prior  teaching  

exper i ence . 

3.  Because  they  volunteer.  

4.  Because  they  possess  a special 

MOS,  AFSC,  NEC,  or  sub-spec i a 1 ty  

code  or  skill  identifier. 

5.  Because  of  their  personality  

and  aptitude  test  scores. 

6.  Without  too  much  regard  to  any  

of  the  above,  but  more  on  avail- 
ability. , 

7.  Other 


23-  What  is  your  estimate  of  the  two 

activities  that  will  occupy  most  of 
the  time  of  instructors  in  any  future 
computer  based  instructional  systems? 

1 . Programm i ng 

2.  Developing  and  writing  lesson 
material 

3.  Counseling  individual  students 
Analyzing  forms  and  doing  admin- 
istrative tasks 

5-  Instructing  students  on  material 
not  covered  by  the  computer 

6.  Analysis  of  the  educational  ob- 
jectives and  translating  them  in- 
to tasks  to  achieve  effectiveness 
of  learning 

7.  Other 


8.  Other 
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QUESTIONS 

2^.  Instructors  trained  in  using  computer  based 
training  methods  should  be  given  a unique 
MOS,  AFSC,  NEC,  or  sub-specialty  code  or 
similar  skill  identifier. 

1 . Strong  1 y agree 

2.  Agree 

3.  Not  sure 

k.  Disagree 

5.  Strongly  disagree 

25.  Just  as  proficiency  and  other  skill 
pay  is  awarded  to  certain  skills  in 
the  military,  it  is  appropriate  that 
this  type  of  pay  be  authorized  to 
instructors  qualified  in  computer- 
ized instructional  methods. 

l . Strong  1 y agree 

2.  Agree 

3.  Not  sure 
h.  Disagree 

5.  Strongly  disagree 

26.  What  two  factors  will  motivate  an 
instructor  in  the  computerized  train- 
ing systems  of  the  future? 

1 . Extra  pay 

2.  Satisfaction  of  teaching 

3.  Prestige 
Freedom  of  action 

5.  Enjoyment  of  working  with  computers 

6.  Efficiency  reports,  fitness  reports, 

7.  Pleasure  of  developing  course  material 

8.  Other  

27.  Computer  based  instruction  will  free 
instructors  to  do  a great  deal  more 
individual  work  with  students  than  was 
ever  possible  before. 

1 . Strongly  agree 

2.  Agree 

3.  Not  sure 
A.  Disagree 

5.  Strongly  disagree 
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BIOGRAPHICAL  DATA 


Control  Number 


Different  groups  of  people  entertain  differing  opinions  about  this 
subject.  So,  it  is  intended  that  the  data  collected  from  this  survey  be 
analyzed  on  the  whole  and  by  different  groupings.  Please  indicate  your 
status  in  the  various  categories  below. 

There  is  no  intention  to  use  this  method  to  identify  you  and  your 
individual  response.  If  you  are  uncomfortable  about  filling  out  this 
section,  feel  free  to  omit  some  or  all  of  it. 

Thank  you  for  your  cooperation. 


SERVICE  1 . Army 

2.  Navy 

3.  Marine  Corps 
A.  Air  Force 

5.  Other 


STATUS  1.  Enlisted 

2.  Warrant 

3.  Commissioned 
Civil  Service 

5.  Other 


YEARS  EXPERIENCE  WITH  COMPUTERS 
(in  training  or  otherwise) 


1 . 

1 

year 

2. 

2 

years 

3. 

3 

years 

A. 

i» 

years 

5. 

5 

years 

6. 

6 

years 

7. 

7 

years 

8. 

8 

years 

9. 

9 

years 

10. 

10  or  more  yea 

LOCATION 


1 . 

Fort  Monmouth 

2. 

San  Diego 

3. 

Twenty-nine  Palms 

A. 

Lowry  AFB 

5. 

Memphis  NAS 

6. 

Aberdeen  PG 

7. 

USNA 

8. 

Fort  Devens 

9. 

ALMC 

10. 

QM  School 

1 1 . 

AFSC 

12. 

ICAF 

13. 

DODCI 

lA. 

Engineer  School 

15. 

Keesler  AFB 

16. 

Chanute  AFB 

17. 

USMA 

18. 

Other 

19. 

Def  Sys  Mgt  Sch 

20. 

Trans  Sch 

26. 

Msl  & Muns  Sch 
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SUMMARY  OF  INSTRUCTOR  SURVEY  RESPONDENTS 


Service  and 
Location 

Number  of  Instructors  Number  of 
Actively  Involved  those 

in  Using  the  Computer  Instructors 
in  the  Instructional  Responding 
Process 

Percentage 
Responding  in 
the  Respective 
Populations 

ARMY 

Engineer  School 

2 

2 

100% 

Logistics  Management  Center 

8 

8 

100% 

Missile  & Munitions  School 

4 

4 

100% 

Ordnance  School 

5 

5 

100% 

Quartermaster  School 

23 

23 

100% 

Security  Agency  School 

53 

53 

100% 

Signal  School 

9 

9 

100% 

Transportation  School 

4 

4 

100% 

Army  War  College 

5 

5 

100% 

Military  Academy 

a 

41 

— 

Sub-total  154 

AIR  FORCE 

Chanute  Training  Center 

8 

8 

100% 

Keesler  Training  Center 

10 

10 

100% 

Lowry  Training  Center 

24 

24 

100% 

Sub-total  42 

MARINE  CORPS 

Com- Elec  School 

24 

24 

100% 

NAVY 

S-3A  Training  Program 

5 

5 

100% 

Memphis  NAS 

74 

74 

100% 

Naval  Academy 

b 

43 

— 

Sub-total  122 

DEPARTMENT  OF  DEFENSE 

Armed  Forces  Staff  College 

12 

12 

100% 

Systems  Management  School 

9 

9 

100% 

Computer  Institute 

27 

26 

96% 

Industrial  College 

20 

20 

100% 

Sub-total  67 

TOTAL  SAMPLE  POPULATION 

409 

aSeveral  hundred  instructors  at  the  Military  Academy  make  some  use  of  the  com- 
puter support.  Therefore,  in  seeking  primarily  "expert"  opinion,  the  Academic 
Computer  Advisory  Committeemen  identified  only  those  instructors  who  were  ac- 
tively involved  in  the  physical  interface  between  the  computer  and  the  cadet. 

^The  majority  of  the  540  instructors  at  the  Naval  Academy  make  use  of  the  com- 
puter. A program  maintains  a record  of  the  amount  of  time  each  instructor  and 
midshipmen  assigned  to  his  course  use  the  computer.  The  director  of  computer 
services  used  the  information  from  the  program  and  his  knowledge  as  to  faculty 
experience  to  identify  instructors  for  the  survey. 


APPENDIX  D 


TABULATION  OF  STAFF  INTERVIEWS 


TABULATION  OF  STAFF  INTERVIEWS 
BY  LOCATION  AND  POSITION 


TOTALS 

by  LOCATION 

LOCATION 

# /A' 

ARMY 

2 

Army  War  College 

1 

1 

3 

Engineer  School 

1 

2 

6 

Logistics  Management  Sch 

1 

1 

4 

1 

Military  Academy 

1 

3 

Missile  & Munitions  Sch 

1 

2 

4 

Ordnance  School 

1 

1 

1 

1 

5 

Quartermaster  School 

1 

2 

2 

4 

Security  Agency  School 

1 

1 

1 

1 

4 

Signal  School 

1 

1 

1 

1 

6 

Transportation  School 

1 

1 

2 

2 

2 

TRADOC 

1 

1 

AIR  FORCE 

3 

Chanute  Training  Center 

2 

1 

3 

Hanscom  Field 

3 

3 

Keesler  Training  Center 

1 

1 

1 

6 

Lowry  Training  Center 

1 

1 

1 

3 

MARINE  CORPS 

2 

Com-Elec  School 

1 

1 

NAVY 

1 

S-3A  Training  Program 

1 

2 

Basic  Elec  & Electron  Sch 

1 

1 

8 

Memphis  NAS 

3 

3 

2 

7 

Naval  Academy 

1 

1 

3 

2 

DEPARTMENT  OF  DEFENSE 

5 

Armed  Forces  Staff  Col 

1 

2 

2 

5 

Systems  Management  Sch 

2 

1 

1 

1 

3 

Computer  Institute 

1 

1 

1 

4 

Industrial  College 

1 

1 

2 

92 

TOTAL  by  Position 

2 18 

23 

17 

32 
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APPENDIX  E 


FOLLCW-ON  SURVEY  FORM 


location 


* 


*** 


THE  DEVELOPMENT  OF  THE  INSTRUCTIONAL 
USE  OF  THE  COMPUTER  IN  MILITARY  TRAINING 
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1963*** 

Computer  support  is  used  In  its  broadest  context.  Consider  it  to  include: 
computer  assisted  instruction,  computer  managed  instruction,  computer  based 
instruction,  computer  supported  instruction,  and  so  forth. 


Modes  of  computer  support  are  coded  as  follows: 

1 - Tutorial  CAI  4 - Computational 

2 - CMI  5 - Drill  & practice 

3 - Simulation  6 - Administrative 


7 - Computer  science  education 

8 - Dialogue 

9 - other  


If  prior  data  is  available,  please  add  as  an  attachment. 
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APPENDIX  F 


SUMMARY  SHEETS  FOR  INSTRUCTOR  DATA 
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IN'.TRUCTOR  QUESTION  1.  Based  on  your  experience,  which  U.  S,  military  service  has  made  the  most 
pro(  ress  toward  incorporating  computer  technology  into  its  instructional  system? 


response  number 


TOTAL  OBSERVATIONS 
All  Services 


OTHER  SERVICES  vs  ARMY 
Other  Services 

Army  Only 


BY  SERVICE 
Army 


Air  Force 


BY  STATUS 

Enlisted 


Civilians 


BY  COMPUTER  EXPERIENCE 
I Year 

10  Years  Plus 


104 

86 

105 

11 

103 

25”'. 

21% 

26% 

3*. 

25% 

60 

13 

94 

11 

58 

2S% 

5”! 

40? 

5? 

26% 

44 

73 

11 

0 

45 

263i 

43T 

6% 

0? 

26* 

44 

73 

11 

0 

45  ■ 

ES'Y 

43? 

6% 

0% 

26' 

32 

2 

61 

2 

17 

28i« 

2% 

63% 

25'. 

15% 

8 

0 

27 

8 

6 

16"' 

0% 

55? 

16  ' 

13? 

14 

10 

3 

1 

32 

235! 

17? 

5? 

2% 

53T 

22 

28 

62 

4 

23 

20" 

45' 

3' 

16  . 

52 

29 

20 

2 

51 

■ 34 

19? 

13* 

1 

33' 

28 

26 

19 

3 

27 

27  ' 

25 

19- 

3T 

26' 

24 

12 

m 

B 

25 

22: 

ir 

41 

H 

23- 

16 

16 

10 

0 

21 

25Y 

25? 

16- 

0” 

34 
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INSTRUCTOR  QUESTION  2.  Looking  to  the  1980s,  which  service  do  you  feel  will  be  the  leader  in  the 
use  of  computers  to  assist  in  the  instructional  process? 


INSTRUCTOR  QUESTION  3.  In  comparison  to  all  of  the  training  in  which  your  service  is  currently 
engaged,  indicate  to  what  extent  you  think  it  is  using  computers  to  assist  in  the  instructional 
process? 


response  number 


TOTAL  OBSERVATIONS 
All  Services 


OTHER  SERVICES  vs  ARMY 
Other  Services 


Army  Only 


BY  SERVICE 
Army 


i:i5 

118 

71 

BY  STATUS 

Enlisted 


Officers 


Civilians 


BY  COMPUTER  EXPERIENCE 
1 Year 


10  Years  Plus 


63 

48 J 

27 

16 

36'. 

■ 

16% 

9% 

23 

40 

26 

9 

20% 

CO 

23% 

8% 

23 

14 

6 

1 

47" 

29% 

12% 

2% 

24 

10 

9 

6 

40T 

17% 

15% 

10% 

. 37 

32 

36 

12 

26 

23 

26' 

9 

54 

5^ 

20 

9 

35% 

35 

13. 

6. 

39 

26 

15 

10 

3^ 

25% 

14% 

10' 

35 

31 

19 

10 

32% 

28% 

17% 

9% 

25 

22 

3 

40% 

35% 

13% 

5% 

44  1 _ 16  I 10  I 10 
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INSTRUCTOR  QUESTION  4.  Projecting  to  the  1980s,  how  much  of  the  instruction  will  have  some  degree 
of  computer  support  or  involvement? 


BY  COMPUTER  EXPERIENCE 
1 Year 


10  Years  Plus 


291 


INSTRUCTOR  QUESTION  5.  Again  thinking  toward  the  1980s,  where  will  initial  specialty  training  take  place? 
(The  awarding  of  an  MOS,  AFSC,  NEC  or  sub-specialty  code) 


response  number 


TOTAL  OBSERVATIONS 
All  Services 


OTHER  SERVICES  vs  ARMY 
Other  Services 

Army  Only 


i /o:r 

j . / oj  ^ 

■ S'  /--  Cr/> 

S'  I ol2'~  I 

,,  l-O  > 'D  / 

I QJ  N.  'Ow  / 

/c  ^/‘- 

i‘,r  ^ c/^  WQj  5/  (u 

^ o / _ 

2.  I 3.  / 4. 


206  54 


25;,  I 50S|  13;  2% 


32 


/I? 

/ I- 

/ 0, 

/ ■*-  ^ / 
/ ° 2 /. 

/""/c 

° t h 

h"°  1.^ 

f "3:  5 /'~ 


BY  SERVICE 
Army 

Navy 

Marines 

Air  Force 

BY  STATUS 

En 1 i s ted 


Officers 


BY  COMPUTER  EXPERIENCE 
1 Year 
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INSTRUCTOR  QUESTION  6.  In  the  1980s,  what  three  instructional  processes  should  be  emphasized? 


response  number 
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All  Services 
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ipRUCTOR  QUESTION  7.  Identify  two  driving  forces  that  could  cause  a significant  shift  to  the  use 
of  computers  in  the  instructional  process? 


BY  COMPUTER  EXPERIENCE 
1 Year 


10  Years  Plus 


INSTRUCTOR  QUESTION  8.  To  what  extent  do  you  agree  or  disagree  with  this  statement?  As  far  as  the 
military  is  concerned,  we  are  beyond  the  question  of  the  feasibility  of  using  computers  in  training. 
Our  goal  now  is  to  find  the  best  ways  of  implementing  computerized  instruction. 


INSTRUCTOR  QUESTION  9.  As  we  move  toward  the  1980s,  what  will  be  two  significant  barriers  or 
obstacles  to  the  use  of  computer  technology? 


10  Years  Plus 


INSTRUCTOR  QUESTION  12.  To  what  degree  do  you  agree  or  disagree  with  this  statement?  The 
conventional  8 hour  nilitary  training  day,  5 days  a week,  using  the  normal  lock-step  approach, 
will  still  be  the  dominant  training  technique  in  the  1980s. 
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INSTRUCTOR  QUESTION  13.  As  a general  concept,  do  you  think  the  following  statement  would  apply  to  your 
service?  Military  instruction  in  the  1980s  will  be  a fully  computer  directed  instructional  system  where 
the  computer  becomes  a surrogate  instructor.  It  would  direct  the  student's  path  throughout  a course  of 
instruction  that  could  include  scheduled  group  discussions,  team  training,  tutorial  computer  assisted 
instruction  or  a closed  circuit  TV  presentation.  All  systems  would  be  designed  to  meet  the  individual 
student's  experiences,  abilities,  and  job  requirements. 


Civi  1 ians 


BY  COMPUTER  EXPERIENCE 
1 Year 


10  Years  Plus 
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INSTRUCTOR  QUESTION  14.  How  do  you  react  to  this  statement?  Military  training  today  is  still  very 
labor  intensive.  The  augmentation  of  instructors  by  machines,  such  as  computers,  offers  the  most 
likely  alterative  to  increase  productivity  in  training  for  the  future. 
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INSTRUCTOR  QUESTION  15.  How  do  you  feel  about  this?  The  youth  of  the  1980s  could  be  motivated  to  enlist 
because  of  modern  training  methods,  such  as  computer  based  instruction. 
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INSTRUCTOR  QUESTION  17.  What  is  your  thought  on  this?  The  availability  of  some  form  of  computerized 
instruction  for  career  development  throughout  a service  person's  tour  woulo  ►'ave  an  influence  on  a 
decision  to  make  the  military  a career. 


response  number 
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INSTRUCTOR  OUESTION  18.  Is  is  said  that  using  computers  in  the  instructional  process  substitutes  some 
"capital"  for  "labor."  Therefore,  instructor  spaces  should  be  reduced  by  the  future  application  of 
computers  to  training. 
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INSTRUCTOR  QUESTION  19.  What  two  categories  of  students  could  be  nost  efficiently  and  effectively 
trained  by  computerized  instruction  in  the  1980s? 
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INSTRUCTOR  QUESTION  20.  Recent  official  surveys  indicate  that:  Compared  to  the  draftee,  today's  typical 
enlistee  has  a lower  educational  level,  is  several  years  younger,  often  enlists  to  learn  a skill,  and 
tends  to  sign  up  for  a unit  of  choice  which  allows  visits  home  on  weekends.  Therefore,  training  by  com- 
puterized instruction  will  be  more  appropriate  than  using  conventional  methods. 
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INSTRUCTOR  QUESTION  22.  Select  one  or  more  ways  in  which  you  think  instructors,  working  with 
computer  based  training  systems,  will  be  selected  for  assignment  in  the  1980s? 
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INSTRUCTOR  QUESTION  24.  Instructors  trained  in  using  computer  based  training  methods  should  be  given 
a unique  MOS,  AFSC,  NEC,  or  sub-specialty  code  or  similar  skill  identifier. 
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INSTRUCTOR  QUESTION  26.  What  factors  will  motivate  an  instructor  in  the  computerized  training 
systems  of  the  future? 
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INSTRUCTOR  QUESTION  27.  Computer  based  instruction  will  free  instructors  to  do  a great  deal  more 
individual  work  with  students  than  was  ever  possible  before. 
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APPENDIX  G 

SUMMARY  SHEETS  FOR  STAFF  DATA 
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STAFF  QUESTION  3.  In  comparison  to  all  of  the  training  in  which  your  service  is  currently  engaged, 
indicate  to  what  extent  you  think  it  is  using  computers  to  assist  in  the  instructional  process? 
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STAFF  QUESTION  7.  What  types  of  training  do  you  feel  will  be  most  susceptible  to  computer  assisted 
or  supported  instruction? 


10  Tears  Plus 
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STAFF  QUESTION  16.  With  more  and  more  computers  being  used  In  the  instructional  process,  do  you  see 
the  trend  toward  centralization  or  toward  decentralization  of  training? 
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THE  DEVELOPMENT  OF  THE  INSTRUCTIONAL  USE  OF  THE 

COMPUTER  IN  MILITARY  TRAINING  AND  EDUCATION 

Fiscal  Year 
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THE  DEVELOPMENT  OF  THE  INSTRUCTIONAL  USE  OF  THE 
COMPUTER  IN  military  TRAINING  AND  EDUCATION 
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APPEI'ODIX  I 

METHODOLOGY  AND  ANALYSIS  FOR  THE  PROJECTION 
OF  COMPUTER  USE  IN  THE  I98OS 


METHODOLOGY  AND  ANALYSIS  FOR  THE  PROJECTION 


OF  COMPUTER  USE  IN  THE  198Cs 

The  follow-on  survey  data  were  collected  for  two  purposes:  (l)  to 

quantify  the  progress  of  the  military  services  in  instructional  computer 
use,  and  (2)  to  provide  a basis  for  projecting  the  future  use  of  computers 
in  education  and  training.  The  da^a  were  used  in  chapter  3 to  demonstrate 
the  progress  of  each  service  and  DoD  training  and  education  institutions. 

Chapter  ^ reflects  information  that  is  suggestive  of  the  prospects 
for  the  Array's  future  use  of  computer  based  training.  This  appendix  was 
developed  to  offer  a basis  for  predicting  the  direction  of  this  growth. 

The  charts  showing  the  follow-on  survey  data — figures  19 i 20,  and 
23,  in  chapter  3 — clearly  demonstrate  the  upv,rard  path  of  growth  of  computer 
use  in  the  Army.^  Having  served  their  primary  purpose,  the  data  collected 
in  the  follov/-on  survey  are  now  used  to  suggest  the  future  path  of  this 
activity.  Within  the  limitations  of  such  conjecture,  how'ever,  several 
data  categories  w'ere  selected  to  provide  a basis  for  trend  extrapolation 
in  order  that  Army  managers  might  have  a basis  for  planning  future 
educational  and  training  support  requir'ements. 

Since  student  contact  hours  are  widely  used  in  pedagogic  research, 
it  seems  reasonable  to  project  this  category  of  data  as  the  first  estimation 
of  computer  based  training  activity  for  the  198Ce.  The  Army  data  were 
extracted  from  appendix  H and  subjected  to  simple  linear  rep:ression 

^See  atove,  pp.  S'",  Pf , and  9?. 
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analysis.  In  turn,  these  data  were  used  to  develop  the  projection  seen 
in  figure  51-^  This  plot  suggests  the  direction  of  computer  use  based  on 
twelve  years  of  data.  Using  these  current  data  (the  heavy  data  points), 
it  can  be  seen  that  the  Army  is  near  the  1.5  million  level  of  computer 
supported  student  contact  hours.  A linear  forecast  of  these  data  suggests 
that  the  Army's  use  of  computer  supported  training  will  double  in  the  next 
ten  years.  It  may  be  questioned  whether  this  one  projection  is  the  most 
reasonable.  Tlierefore,  other  categories  were  examined  on  the  basis  of 
all  the  follov/-on  data  collected. 

Various  categories  of  data  were  extracted  from  follow-on  survey 
data  summaries  in  appendix  H.  Since  some  of  the  trend  lines  shown  in  the 
figures  specifically  mentioned  above  (figs.  19,  20,  and  23)  suggest  an 
exponential  character,  logarithms  of  some  of  the  data  categories  v/ere  used 
in  the  subsequent  analysis.  Table  20  contains  the  data  categories 
selected  for  further  analysis. 

A regression  analysis  was  performed  using  each  data  category  with 
time  (years)  as  the  independent  variable.  A curve  fitting  option  that 
computed  linear,  exponential,  power,  and  three  hyperbolic  functions 
assisted  in  identifying  the  best  fit  for  the  various  data.  It  was  found 
that  significant  correlation  existed  v;ith  the  linear  and  exponential 
functions.  The  linear  correlation  coefficient  was  .93298,  and  the 
exponential  correlation  coefficient  was  .94249. 

The  logarithms  of  Army  computer  supported  student  contact  hours 
data  were  used  to  check  for  goodness  of  fit.  These  logarithmic  da^a  were 

^For  ease  of  reference,  fig.  51  is  a duplicate  of  fig.  29,  on 
page  120  above. 
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Fig.  51*  A linear  projection  of  Axmy  computer  supported  student 
contact  hours  in  training  and  education  to  I985.  This  forecast  is  based 
on  a simple  regression  analysis  of  current  data  (19^^3  ♦’•o  197^)*  The 

percent  confidence  limits  are  shown  as  the  shaded  area  on  either  side 
the  dashed  trend  line. 
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SELECTFJD  EOLLOW-ON  SURVEY  DATA 
USED  IN  THE  FORECASTING  ANALYSIS 
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SOURCP!:  These  data  are  extracted  from  the  follow-on  survey 
data  located  in  appendix  H 
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plotted  on  log  paper  to  produce  the  chart  shown  in  figure  52.  It  can  be 
seen  that  the  data  line  has  been  smoothed  somewhat  from  its  irregularity 
as  seen  in  figure  51  (page  3^8).  The  projection  shown  in  figure  52,  the 
dashed  line,  indicates  the  growth  in  Array  student  contact  hours  to 
well  over  the  100,000,000  mark  by  1985-  This  projection  represents  a 
100-fold  increase  in  the  next  ten  years,  as  compared  to  the  doubling  of 
student  contact  hours  suggested  in  figure  51.  Intuitively,  a 100-fold 
projected  increase  seems  grossly  implausible.  Yet,  before  being  judged  as 
an  incredible  projection,  the  data  should  be  compared  with  still  other 
forecasts.  For  example,  figure  53  shov;s  that  an  extrapoliat ion  of  the 
percentage  of  total  training  that  will  be  computer  based  is  projected  to 
be  at  the  3.5  percent  level  by  1985-  Tiiis  increase  grows  from  the  current 
2 percent  level  (197^)  to  a possible  doubling  in  the  1980s.  As  explained 
in  chapter  3,  the  percentage  data  are  probably  the  more  conservative  of 
those  developed  in  the  follow-on  survey  because  they  are  a function  of 
total  training  and  computer  based  training.^  Therefore,  one  might  speculate 
that  a doubling  of  computer  usage  in  the  1980s  is  reasonable  and  consistent 
with  the  projection  shown  in  figure  51,  as  opposed  to  the  100-fold  increase 
suggested  by  the  logarithmic  projection  shown  in  figure  52.  This  compara- 
tive methodology  tends  to  suggest  that  the  student  contact  hour  data  are 
not  exponential  in  nature;  otherwise,  there  v;ould  have  been  better 
consistency  among  the  projections  shown  in  figures  51,  52,  and  53- 

Although  no  comparable  data  on  non-computer  based  student  contact 
hours  were  available  in  the  field,  it  is  possible  to  draw  some  analogy 

^See  above,  pp.  89-90. 
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Fig.  52.  A logarithmic  projection  of  Army  computer  supported  student 
contact  hours  in  training  and  education  to  1985.  This  forecast  is  based 
on  a simple  regression  analysis  of  current  data  (I965  to  197^)-  Tlie 
95  percent  confidence  limits  are  shown  as  the  shaded  area  on  either  side 
of  the  dashed  trend  line  suggested  by  the  current  year's  data,  the  heavy 
dots  connected  by  a solid  line. 
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Fig.  53-  A linear  projection  of  the  percentage  growth  in  computer 
supported  ins+-ruction  for  Army  training  and  education  institutions  as 
compared  to  other  methods  of  instruction.  This  forecast  is  based  on  a 
simple  regression  analysis  of  current  data  (1963  to  197^)  and  extends  to 
1985*  The  95  percent  confidence  limits  are  shown  as  the  shaded  area  on 
either  side  of  the  dashed  trend  line. 
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with  student  contact  hours  using  total  training  hours.  In  197^ » the 
ratio  of  total  training  hours  (non-computer ) to  computer  supported  student 
contact  hours  was  approximately  2 to  1 (i.e. , 2,798,160  total  training 
hours  versus  1,480,357  computer  supported  student  contact  hours).  An 
inspection  of  these  data  (table  20)  reveals  that  the  ratio  has  been 
reducing  to  this  point  over  the  past  twelve  years,  from  about  20  to  1 
to  the  current  2 to  1 ratio. ^ It  does  not  appear  from  the  rate  of  change 
experienced  in  the  past  several  years  that  total  student  contact  hours 
will  exceed  total  training  hours  by  the  mid-1980s.  The  1985  projection 
for  total  training  hours  (non-computer)  is  just  under  seven  million  hours, 
as  projected  by  a linear  regression  analysis  similar  to  those  discussed 
above. ^ 

Assuming  the  present  2 to  1 ratio  between  total  training  hours 
and  computer  supported  student  contact  hours  continues  to  1985i  the 
seven  million  total  training  hours  projected  for  1985  and  the  three  million 
computer  supported  student  contact  hours  provide  the  approximate  2 to  1 
ratio  suggested  by  the  1974  data.  Once  again,  the  linear  projection  in 
figure  51  appears  to  be  more  plausible  than  the  exponential  projection 
in  figiire  52. 

In  chapter  4 of  this  report , it  is  hypothesized  that  the  progress 
of  computer  use  in  the  Army  could  be  viewed  in  three  phases.  Phase  one 
is  the  period  prior  to  1969 » representing  the  gradual  and  experimental 

^See  table  20,  p.  349  above. 

2 

The  data  for  total  hours  of  instruction  were  projected  on  the 
basis  of  a simple  regression  analysis  of  current  data  (1963  to  1974). 

The  projection  for  1985  was  suggested  to  be  6.89  million  total  hours  of 
instruction. 


growth  phase  of  computer  supported  training  development  in  the  Army.^ 

Accepting  the  premise  that  the  data  of  phase  one  are  atypical  and  in  an 
effort  to  develop  a more  reasonable  projection,  these  data  were  excluded 
from  the  analysis  that  follows.  In  figure  the  data  for  the  period 
1969  to  197^  are  portrayev^.  A regression  line  was  used  to  extend  the  data 
to  1985.  Again  the  logarithmic  scale  was  used.  The  data  for  the  current 
years  (1969  to  197^)  provide  a gradually  sloped  line,  compared  to  the 
steep  slope  of  the  prior  twelve  years  of  data  (includes  phase  one),  as 
seen  in  figure  52.  Yet,  the  regression  line  for  the  most  recent  six  years 
projects  the  computer  supported  student  contact  hours  for  the  Army  to  be 
above  the  10,000,000-hour  level  in  1985-  This  estimate  also  seems  to  be 
unreasonable  compared  with  current  data  (196.3  to  197^)  as  shown  in  figure  51. 
In  other  words,  the  projection  is  about  seven  million  hours  higher  than 
would  be  expected  if  it  were  based  on  other  analysis. 

The  logarithmic  scale  was  introduced  in  figures  52  and  5^  in  an 
effort-  to  deal  with  the.  suggested  exponential  character  of  the  curve 
developed  by  the  student  contact  hour  data.  Even  though  the  curve  fitting 
analysis  gave  an  indication  that  student  contact  hours  data  would  fit  an 
exponential  curve  slightly  better  than  a linear  one,  the  resulting  logarithmic 
projections  fail  the  test  of  reasonableness. 

Despite  the  fact  that  the  logarithmic  projection  of  the  data  from 
1969  to  197^  generated  a trend  line  that  is  unreasonable,  it  was  thought 

^See  above,  p.  95* 
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This  projection  (and  the  subsequent  one)  is  based  on  only  six 
data  points,  and  such  a projection  should  be  interpreted  even  more 
cautiously  than  those  above. 
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Fig.  5^-  A logarithmic  projection  of  Army  computer  supported  student 
contact  hours  in  training  end  education  to  1985-  This  forecast  is  based  on 
a simple  regression  analysis  of  current  data  from  I969  to  197^+ • The  95  per 
cent  confidence  lim.its  are  shown  as  the  shaded  area  on  either  side  of  the 
dashed  trend  line  suggested  by  the  current  year's  data,  the  heavy  dots 
connected  by  a solid  line. 
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that  these  data  should  be  extrapolated  linearly  using  real  values  (non- 
logarithraic ) . Therefore,  a forecast  was  made  using  the  1969  to  197^  data 
as  the  base  period.  The  results  are  seen  in  figure  55«  It  should  be  noted 
that  such  a projection  would  generate  an  even  steeper  sloped  line  than  that 
suggested  in  figure  51  since  phase  one  data  were  removed  from  the  regression 
analysis.  This  student  contact  hour  projection  for  the  Army  would  s\aggest 
a level  of  3-5  million  hours  for  1985  (fig'.  53)  versus  a projection  of 
2.9  million  hours  for  1985  made  at  the  outset  of  this  analysis  (fig.  51). 

The  3-5  million  figure  is  comparable  when  related  to  other  projections 
thought  to  be  reasonable,  as  described  above. 

The  data  from  the  follow-on  survey  (appendix  H)  provide  a good 
indication  of  the  progress  made  by  the  military  services  in  the  use  of 
computers  in  education  and  training  between  I963  and  197^.  It  is  unlikely 
that  simple  extensions  of  these  data  by  regression  analysis  will  accurately 
predict  the  level  of  activity  of  the  1980s.  Far  too  many  exogenous  factors 
are  at  work  to  allow  the  extrapolations  of  data  discussed  in  this  appendix 
to  be  considered  as  any  more  than  conjecture  or  judgmental  estimates. 

Any  speculation  relative  to  future  computer  use  by  the  Army  in  the  I98OS 
should  be  clearly  labeled  as  such — speculative.  To  say  that  a certain  level 
of  computer  activity  v;ill  be  pursued  in  I985  requires  substantiating  data  on 
the  total  capacity  for  training  in  1985-  These  data  elements  are  not  in 
fact  even  forecast  by  the  Army  for  the  following  year  (1976).  Further, 
a substitution  effect  is  operative  in  the  integration  of  computer  based 
training,  which  may  adversely  affect  any  projection  using  current  data. 

For  example,  there  may  be  greater  rigidity  among  +he  faculty  t!ian  suggested 
by  this  research,  making  them  more  reluctant  to  change.  Additionally, 
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Fig’.  55-  A linear  projection  of  Army  computer  supported  student 
contact  hours  in  training  and  education  to  1985-  This  forecast  is  based 
on  a simple  regression  analysis  of  current  data  from  1969  to  197^.  The 
95  percent  confidence  limits  are  shown  as  the  shaded  area  on  either  side 
of  the  dashed  trend  line  suggested  by  the  current  data,  the  heavy  dots 
connected  by  a solid  line. 
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here  may  be  a saturation  of  instructional  technology,  based  on  the  use 
f other  media,  that  may  draw  down  the  total  amount  of  instructional 
omputer  use  by  the  Army. 

Notwithstanding  these  limitations,  the  top  management  levels  of 
he  military  services  may  find  these  future-oriented  data  useful  for 
ilanning  until  better  data  become  available.  Thus,  on  the  basis  of  the 
inalysis  discussed  in  this  appendix,  it  is  suggested  that  the  lineair 
irojection  of  Army  student  contact  hours  as  depicted  in  figure  51 
■epresents  a good  estimate  of  future  computer  activity  for  the  Army 
.n  the  I98O3. 
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Otto,  Robert  W. , Lt . Col.,  U.S.  Army.  Chief,  Plans  Group,  Management 

Information  Systems  Directorate,  Department  of  the  Army,  Washing- 
ton, D.C.  Interviews,  18  September  1972;  13  March  197^. 
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Owens,  Frank  E.  , yit.  Col.,  U.S.  Army.  Deputy  Director,  MIS/ADP 

Activities,  U.S.  Army  War  College,  Carlisle  Barracks,  Pennsyl- 
vania. Interview,  29  April  197^. 

Papetti,  CJarence  J.  Education  Specialist,  Training  Analysis  and  Evalu- 
ation Group,  U.S.  Navy  Training  Equipment  Center,  Orlando,  Florida. 
Interviews,  7 September  1973i  22  October  197^. 

Pastre,  Norman  E.  Flight  Simulation  Division,  U.S.  Army  Aviation  School, 
Fort  Rucker,  Alabama.  Interview,  25  April  197^* 

Peterson,  Richard  N. , Cmdr. , U.S.  IJavy.  Assistant  Director,  Center 

for  War  Gaming,  U.S.  Naval  War  College,  Newport,  Rhode  Island. 
Interview,  3 May  197^- 

Powe,  Carl  M. , Jr.  Army-wide  Training  Support  Department,  U.S.  Missile 
and  Munitions  School,  Redstone  Arsenal,  Alabama.  Interview, 

22  July  197'+- 

Rose,  M.  Ricliard,  Ph.D.  Deputy  Assistant  Secretary  of  Defense  (Education), 
Department  of  Defense,  Washington,  D.C,  Interview,  30  November 

1973. 

Sabino,  Anthony  P. , Major,  U.S.  Army.  Programs  and  Resources  Division, 

Deputy  Chief  of  Staff  for  Training,  U.S.  Army  Training  and  Doctrine 
Command,  Fori  Monroe,  Virginia.  Interview,  l4  January  1975'. 

Sandlin,  David  W. , Col.,  U.S.  Air  Force.  Chief,  Operations  Division, 

U.S.  Air  Force  School  of  Applied  Aerospace  Sciences,  Keesler  Air 
Force  Base,  Mississippi.  Interviews,  25  July  197^;  2 December 

1974. 

Scai’brough,  Pati-ick.  Director,  Defense  Logistics  Studies  Information 
Exchiinge,  U.S.  Army  Logistics  Management  Center,  Fort  Lee, 

Virginia.  Inl.erview,  11  October  1973. 

Sharf,  George  F.  Chief,  Missile  and  Support  Plans,  U.S.  Air  Force 

School  of  Applied  Aerospace  Sciences,  Chanute  Air  Force  Base, 
Illinois.  Interview,  25  July  197‘‘- 

Smith,  Gordon,  Ph.D.  Researcti  Isychologisl , Jet  Propulsion  Laboratory, 
California  Institute  of  Teclinology,  Pasadena,  California. 

Interview,  l5  January  19?4. 

Trimble,  Clifford  J.,  L‘ . Col.,  U.S.  Air  Force.  Deputy  for  Computer 
Science,  Depar'men*  of  Astronaut  i cs  and  Compu*^er  Science, 
tJ.S.  All’  Force  Academy,  Colorado  Springs,  Colorado.  Interview, 

May  ] '■>:  4 . 

Vran  Skiver,  Wafer  W.  Training  Adviser,  U.S.  Air  Force  School  of  Applied 

Aerospace  Sciences,  Keesler  Air  P’orce  Base,  Mississippi.  Interview, 
15  October  197'*. 
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Walker,  Larry  P.  , ^^a,jor,  U.S.  Army.  Leadership  and  Management  Committee, 

Department  of  Command,  U.S.  Army  Command  and  General  Staff  College, 

For!  Leavenworth,  Kansas.  Interview,  4 February  197^- 

Yasutalie,  Joseph  Y,  , Ph.D.  Advanced  Instru.''tional  System  Project  f 

Director,  Air  Force  Human  Resources  Laboratory,  Lowry  Air  Force  ® 

Base,  Colorado.  Interview,  ? December  1973- 

Zeidner,  Joseph,  Ph.D.  Associate  Director,  U.S,  Army  Research  Institute 

for  the  Behavioral  and  Social  Sciences,  Washington,  D.C.  , 

Interview,  7 September  1973*  ! 


Personal  Letters 

Baker,  James  D.  U.S.  Army  Research  Institute,  Washington,  D.C.  Letters, 

20  February  197^;  13  January  1973- 

Foi'd,  John  D. , Jr.  Naval  Personnel  Research  and  Development  Center, 

San  Diego,  California.  Letter,  21  January  1975* 

Fos^'er,  Robert  G.  , Lt.  Col.,  U.S.  Army.  U.S.  Army  Training  and  Doctrine 
Command,  Fort  Gordon,  Georgia.  Letters,  21  November  197^; 

13  March  1973- 

Frick,  Frederick  C.,  ?;:.D.  Massachusetts  Institute  of  Technology,  Lexington, 
Massachusetts.  Letter,  5 Mai-ch  197^. 

Gorman,  Paul  F. , Maj.  Gen.,  U.S.  Army.  U.S.  Army  Training  and  Doctrine 
Command,  Fort  Monroe,  Virginia.  Letter,  L Mai'ch  197^. 

iiallowell , Robert  A.,  Jr.,  2d  Lt . , U.S.  Army.  U.S.  Army  Military  Police 
School,  Fort  Gordon,  Georgia.  Letter,  8 January  1975* 

Howard,  G.  E. , Col.,  U.S.  Army.  Commander,  U.S.  Army  Training  Aids 
Management  Agency,  U.S.  Army  Training  and  Doctrine  Command, 

For'  Bus' is,  Virginia.  Letter,  7 April  1979. 

Sandlin,  David  W. , Col.,  U.S.  Air  Force.  Chief,  Operations  Division, 

U.S.  Ail-  Force  School  of  Applied  Aerospace  Science,  Keeslcr  Air 
Force  Base,  Mississippi.  Letter,  17  December  197^- 
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Yasutake,  Josepii  L. , Ph.D.  Advanced  Instructional  System  Project 

Dire.'t-oi',  Air  Force  iiuman  Resources  Laboratory,  Lo-wry  Air  Force 
Base,  Colorado.  Le'-'er,  .''1  .‘-iarch  1973- 


